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i. Frontier examination. 
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contre le Trachome. 


Conclusion. 


Introduction 


History of our Knowledge. 


The importance of trachoma as a cause of human misery, as a 
cause of blindness, and as a national economic loss is very much 
greater in some countries than in others. In Egypt, until quite 
recently, practically the whole indigenous population was infected, 
while in England the disease is now rare. 

Trachoma has a very ancient history. There is evidence that it 
was present in Egypt in the nineteenth century B.C. from the fact 
that a forceps for the removal of ingrowing eyelashes has been 
found in a tomb of about that date. It will be remembered that 
ingrowing eyelashes are a common sequela of the disease. 
Hippocrates, who was born at the Island of Cos in the fifth century 
B.C., was well acquainted with this condition. In the second 
century B.C., Heliodorus, who practised at Aiexandria, wrote a 
book, fragments of which survive, containing the description of 
an operation for scalping the eyelids to remove ingrowing lashes 
resulting from trachoma. 

Celsus, about 14 A.D., gives a good description of the rough- 
ness (aspritudo) of the inner membrane of the lids and 
recommends rubbing and scarification. Later, in 447 A.D. 
Cassius Felix describes ‘‘ Trachomata id est asperitates pal- 
pebrarum.”’ 

Paul of Aegina, who lived at Alexandria in the seventh century, 
compiled from earlier sources three ophthalmological chapters for 
his book on medicine. He mentions trichiasis, for the cure of 
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which he describes the operation in common use, until recently, by 
barbers among the fellahin of Egypt. 

It is said that important books by the surgeons of the Ptolemaic 
and Roman periods were destroyed in the conflagrations which at 
different epochs destroyed the famous library of Alexandria, but 
there is little evidence that additional progress was made in the six 
centuries after the time of Celsus. 

The most important of the mediaeval manuals of ophthalmology 
written in Egypt was that of Omar el-Mausili, about 1000 A.D. 
It should be particularly noted that both Greek and Arab surgeons 
distinguished exactly between chronic trachoma and acute 
ophthalmia. 

The first European medical traveller in Egypt, Prosper Alpinus, 
in 1580 to 1584 A.D., describes the frequency of bleary eyes during 
the summer. 

Talbot (Revue Internat. du Trachome, Avril, 1930) believes that 
trachoma was introduced into Italy early in the thirteenth century 
as the result of the return of the Crusaders from Palestine, with 
sojcurnings in Egypt, as for instance at the siege of Damietta. 

The prevalence of acute ophthalmias in Egypt was particularly 
brought to the notice of Europeans during Napoleon’s campaign 
in that country. Both French and British troops fell victims. 
Even as early as 1798 the French were obliged to send home a large 
number of blind, among whom were several army surgeons. An 
account of the ophthalmic results was written by the great French 
surgeon, Larrey, which exactly describes the course of acute 
gonococcal conjunctivitis. We can also deduce the occurrence of 
an outbreak of what was probablyKoch-Weeks conjunctivitis in 
the Spring of 1801, which attacked more than 3,000 French soldiers 
without one of them losing his sight. This accords with what we 
know of the occurrence and course of Koch-Weeks conjunctivitis. 

The British troops suffered seriously from gonococcal conjunc- 
tivitis, but the disease was recognized by the British surgeons to be 
contagious, and some precautions were taken. This was not the 
case in the French army. 

A certain proportion of those who had suffered from acute 
conjunctivitis had at the same time become infected with trachoma 
and brought the disease back to England. 

The French army in the war years which followed appears to 
have suffered less from trachoma than the British, Italian and 
Prussian armies. 


Trachoma a Chronic Disease. 


I may be allowed. to reiterate the great difference between 
trachoma and the other eye diseases which have been 
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mentioned as affecting armies in Egypt. Trachoma is a 
chronic disease and never leads to the sudden onset of 
blindness. The most serious defects of vision which it causes 
occur at a comparatively late stage of the disease, mainly as the 
result of cicatricial changes in the eyelids leading to the eyelashes 
turning inward and injuring the cornea, with its partial or 
complete destruction. . 

Acute conjunctivitis on the other hand when due to invasion of 
the conjunctiva with gonococci may cause ulceration of the cornea 
and loss of sight in a few days. When due to the Koch-Weeks 
bacillus the results are not so serious, though they depend on the 
virulence of the infecting organism. Both these varieties of acute 
conjunctivitis as well as several others, may become grafted on to 
a trachoma with serious consequences. 

Also there may be a simultaneous infection with acute conjunc- 
tivitis and trachoma. The quickest and most obvious effects are 
produced by the acute conjunctivitis, and the trachoma may not 
be, and generally is not, discovered until the former condition has 
subsided. 

It is probable that Egypt and Palestine have been the foci from 
which trachoma has spread to Europe. Nothing definite is known 
about the foci from which the disease spread to India, China and 
Japan. 

At the present time trachoma is a very serious problem in such 
countries of Europe as France, Holland among the Israelite 
population of Amsterdam, Italy, Poland and Czecho-Slovakia. 


Definition and Stages of Trachoma. 


This communication is not concerned primarily with the clinical 
aspects of trachoma, nevertheless as the disease 1s now a compara- 
tively rare one in this country I am required to define the disease 
and to explain shortly its polymorphism. 

Trachoma is a chronic, contagious disease of the conjunctiva 
characterized by the new formation of lymphoid tissue. The 
disease usually spreads to the cornea resulting in diminution of 
visual acuity. It is accompanied by cicatrization of the affected 
tissues. 

The clinical appearances of trachoma are manifested in widely 
differing forms, and it is impossible to form a lucid idea of the 
disease until these forms have been classified and arranged in the 
order of their development. 

The classification of these clinical appearances has been in use 
in Egypt for 25 years. 
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TABLE I 
MACCALLAN’S STAGES OF TRACHOMA 


Stage LIorTr. I Early stage of “ pin’s head” follicles. 
Stage I] or Tr. II Subdivided into :— 
IIa@_ where follicles are large and gelatinous. 
IIb’ papillary enlargement as well as follicles. 
IIb" folligles with the added complication of 
spring catarrh. 
IIc trachoma complicated by gonococcal con- 
junctivitis. 
Stage III or Tr. III Where cicatrization has commenced ; often 
non-contagious. 
Stage IV or Tr. IV Where cicatrization of the conjunctiva is 
complete. This stage is non-contagious. 


The disease is divided into four stages according to the compara- 
tive prominence of lymphoid follicles or granulations, papillary 
hypertrophy, and connective tissue formation. The first stage is 
Tr. I, the second is Tr. II, the third Tr. III, and the fourth Tr. IV. 

The first stage, Tr. I, is the earliest sign of uncomplicated 
trachoma. The pathological appearances are slight and are easily 
missed by one who has not a large experience of the disease, though 
any careful observer may detect them. One finds scattered on the 
conjunctiva of the upper tarsus a few slight roughnesses, forming 
tiny greyish islets, which are semi-transparent and almost 
avascular. The rest of the conjunctiva may show no sign of 
inflammation, and there may be no conjunctival discharge or other 
inconvenience. 

Tr. I may disappear leaving no trace of its former existence. 
This may be the case although the trachomatous process may have 
spread to the cornea, and the formation of corneal follicles and of 
the accompanying vascularization may have been observed 
(trachomatous pannus.) 

However, Tr. I is usually accompanied by a discharge from the 
mucous membrane, even in cases in which there is no super- 
added bacterial infection. The discharge has highly contagious 
properties. There is an incubation period of four to ten days after 
infection before the disease becomes manifest. Experimentally in 
monkeys it is about ten days. 

The second stage, Tr. II, has two main groups of cases. Tr. Ila 
is the stage in which the tiny follicles of Tr. I become much larger. 
They are of a gelatinous consistency and rupture on pressure. 
During this stage corneal follicles and pannus are always marked. 

Tr. IIb shows the formation of red raspberry-like papillae or 
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elevations which mask the typical gelatinous follicles. The 
papillae of the upper lid may grow to be long and shaggy. 

Two varieties of Tr. IIb are recognized, Tr. IIb’ which is 
uncomplicated trachoma, and Tr. IIb” which is trachoma 
complicated by spring catarrh. The conjunctival discharge in 
Tr. II1b” contains a large number of eosinophile cells. 

Tr. IIc is the reaction of the trachomatous conjunctiva to a 
superadded gonococcal, Koch-Weeks or Morax-Axenfeld infec- 
tion. These are very common in Egypt. The gonococcal infection 
is transferred from eye to eye, and is not venereal in origin. 

Tr. III is the stage in which cicatrization has commenced, either 
as the result of treatment or as a process of natural cure. The 
laying down of cicatricial tissue affects both the conjunctiva and 
the underlying tarsus. Cicatricial changes in the tarsus result, in 
a large number of cases, in the inversion of the eyelids, or entro- 
pion. The increased blood supply as the result of the inflammation 
frequently leads to a proliferation of the hair follicles, or trichiasis. 
The friction of the eyelashes on the cornea is the cause of most of 
the ulcers which lead to blindness. 

Relapses from Tr. III to Tr. Ila are liable to occur. Complete 
immunity to further relapses is only conferred by complete cica- 
trization of the conjunctiva, which is present in the final stage, 
Te 2y. 

Sobhy and I have shown that trachomatous infiltration of the 
mucous membrane of the lacrymal sac is common. Trachomatous 
infiltration of the lacrymal gland has been described, but I have no 
experience of this. 

I am aware that there are many cases which cannot be stated to 
belong to one definite stage; for instance, a case may exhibit the 
evolution of the disease between Tr. II and Tr. III or between 
Tr. III and Tr. IV. But the division of the disease into these 
stages is of the greatest value to the clinician who wishes to note 
the progress of the disease under treatment, and for the teacher 
who desires to impress on his pupils the different aspects of the 
disease. 

These stages are generally known as MacCallan’s stages of 
trachoma. They are a development of the classification proposed 
by Raehlmann. After visits paid to Egypt before the war by the 
late Prof. Fuchs, of Vienna, and by the late Dr. Edmond Landolt, 
of Paris, MacCallan’s stages were adopted in their clinics by these 
well-known masters of ophthalmology. My book on trachoma is 
now out of print, but the stages are well described in the recent 
volume by Cuénod and Nataf, published by Masson, of Paris, in 
1930. 

The disabilities resulting from trachoma are the subjective 
symptoms and the physical changes which the disease produces 
in the eye. 
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In the early stages there is increased lacrymation, a feeling as of 
grit beneath the eyelids, and the lids are stuck together in the 
morning. Later, there is profuse discharge, photophobia and pain. 
It may be hardly possible to open the eyelids. 

The physical changes in the eye itself which result in deprecia- 
tion of vision are due to the changes in the cornea, the danger of 
acquiring a superadded infection with bacteria which produce 
acute conjunctivitis, the occurrence of ulceration of the cornea, 
opacities of the cornea resulting from the cicatrization of corneal 
follicles, friction of misplaced eyelashes causing corneal opacity, : 
adherent leucomata after the cornea has perforated as the result of 
ulceration, secondary glaucoma when the iris becomes adherent 
to the cornea, and general infection of the globe of the eye with 
pyogenic organisms, or panophthalmitis. 

The increased vascularity of the cornea, or pannus, results from 
the irritation caused by the corneal trachoma follicles. It may 
sometimes attain formidable dimensions in old cases of Tr. III 
and Tr. [V. It is a response to inflammation, is necessary for the 
continued nutrition of the corneal tissue, and should not be inter- 
fered with even though the visual acuity is depreciated. 


Epidemiology of Trachoma 


According to the Encyclopaedia Britannica the following 


subjects are included in the study of the epidemiology of a 
disease :—aetiology, incidence or geographical distribution, 
infectivity and virulence, racial predisposition or immunity, 
climate, which includes the questions of altitude, temperature, 
humidity and special physical features of the country, periodicity, 
carriers, social conditions and prophylaxis. 

Two important reports on certain features of the epidemiology of 
trachoma have been published during the last two years; one by 
the League of Nations, Geneva, May, 1930 (C.H. 822,/1), written 
by Jitta and Lutrario, and the other by Wibaut in the Report of 
the XIII International Congress of Ophthalmology, Amsterdam, 
1929. In the latter report there are numerous important papers by 
oculists from all parts of the world on various aspects of trachoma. 

Other essential information is contained in the following 
publications : 


Boldt’s Trachoma. ‘Translated by Parsons and Snowball. 
London, Hodder and Stoughton. 1904. 

Department of Public Health, Cairo. Reports of Ophthalmic 
Section, 1912 to 1923. Government Press, Cairo. 

Trachoma and its Complications in Egypt. MacCallan. 
Cambridge University Press, 1915. (Out of print.) 
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Bulletins of the Ophthalmological Society of Egypt, 1904 to 
1929. Department of Public Health, Cairo. 

Reports of Memorial Ophthalmic Laboratory, Giza, 1927 to 
1929. Department of Public Health, Cairo. 

La Revue Internationale du Trachome. 1924 to 1930. 
Terroux & Cie, 8 Rue Ulm, Paris. 

Le Trachome. Morax et Petit. Morax et Cie, 63 Rue Nollet, 
Paris. 1929. 

Le Trachome. Cuénod et Nataf. Masson et Cie, 120 Boul. 
St. Germain, Paris. 1930. 

Axenfeld. Das Trachom, Freiburg i. Br. 1902. 

Lindner. Genitales Trachom. Wiener Med. Woch., Nr. 45. 
1925. 

Noguchi. Journ. of Experimental Med., Vol. XLVIII, No. 2. 
Rockefeller Institute. New York. 1928. 

Meyerhof. Incubation period. Centralbl. fiir prak. Augen- 
heilk. May, 1913. 


Aetiology. 


The clinical evidence of contagion in trachoma is undoubted. 
Experimentally the disease has been transferred from infected 
persons to the entirely healthy conjunctiva of others on many 
occasions. 

Trachoma is a disease localized to the conjunctiva and is not 
definitely known to affect any other area of mucous membrane, 
though a similarly diseased condition of the mucous membrane of 
the female genital passages nas been described. 

Monocular trachoma is not uncommon, and it has_ been 
suggested that this was due to the imbibition into the blood stream 
from the affected conjunctiva of a substance which increased the 
protective mechanism of the conjunctival cells of the hitherto 
unaffected eye. 

However, as a matter of clinical observation any monocular case 
of trachoma may at any time become binocular, and is merely a 
clinical rarity. 

No form of immunity to the disease is known, either as the 
result of having already had the disease, or as the result 
of vaccination or serotherapy. References to researches on these 
lines will be found in Le Trachome, Morax & Petit, page 122 et seq. 

Many years ago Nicolle and Cuénod showed that a disease of the 
mucous membrane of the eyelids, apparently identical with 
trachoma, could be produced in certain species of monkey by the 
inoculation of the monkey’s palpebral mucous membrane with 
the material obtained from active human trachoma. This experi- 
mental disease was confined to the mucous membrane and never 
spread to the cornea. 
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Nicolle and Cuénod also showed that a follicular or granular 
condition of the conjunctiva, occurring either naturally or as the 
result of simple traumatism, affected the same species of monkey. 
It is therefore always necessary to use no monkeys for experimental 
trachoma inoculations until an expert and detailed examination 
has been made of the conjunctiva over some period of time. 

Cuénod, who is an expert trachomatologist, has no doubt that 
Nicolle’s inoculations produced a real trachoma in monkeys after 
an incubation period of about ten days. This began as stage Tr. [, 
went on to stage Tr. IIa, and was followed by the cicatricial 
development of stage Tr. III. 

Microscopical examination of sections of mucous membrane 
showing follicles proved that the structure and cells were identical 
with similar sections of human trachoma. 

Nicolle, Cuénod and Blaizot have also established the filtrability 
of the trachoma virus, though this has been contested by 
Trapesontzewa. 

Manv different bacteria are found in cases of human trachoma 
which, however, have not been found to be experimentally specific 
for the disease. Cuénod suggests that some of these bacteria may 
be the carriers of an ultra-microscopic organism. 

In 1927, the Japanese bacteriologist Noguchi described an 
organism, which he called the Bacterium granulosis, as the causa- 
tive agent of trachoma. This was isolated from cases of trachoma 
among the North American Indians. After the lamented death of 
Noguchi, which it will be remembered occurred as the result of his 
studies of yellow fever, his work has been confirmed and continued 
by his pupil Olitsky. It was found possible to inoculate monkeys 
with human trachomatous tissue as well as with cultures of the 
Bacterium granulosis. The lesions produced resembled those of 
the Indian trachoma, except that the cornea never showed pannus, 
or corneal trachoma. From the infected animals the organism was 
again isolated, which again was capable of producing trachoma. 
‘The histological changes of the experimentally induced 
conjunctival lesions correspond closely with those of human 
trachoma and include the characteristic follicle and scar-tissue 
formation. 

The histological appearances, which are observed in the 
excised tarsal tissues from cases of trachoma occurring among the 
American Indians, agree with those described as present in similar 
materials from recognized cases of trachoma elsewhere.”’ 

I have quoted the last two sentences from Noguchi’s words. 
They have, however, been questioned by Mayou and Rowland 
Wilson. 

The Bacterium granulosis has a superficial resemblancé to the 
Bacillus xerosis and other diphtheroids and requires special media 
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for its cultivation. Under certain conditions it is motile. Noguchi 
described it as being Gram-negative; however, Morax maintains 
that if the classical method of staining is carried out it is Gram- 
positive. 

In some cases of trachoma, histological examination of the 
follicles has shown certain corpuscles or inclusion bodies, which 
were first described by Prowaczek and by Halberstaedter. 
However, these are not invariably present, and are found in 
conditions other than trachoma. 

Serious efforts have been made in Egypt, at the Giza Memorial 
Ophthalmic Laboratory to isolate the Bacterium granulosis from 
the ample clinical material which is available. These have been 
entirely unsuccessful. 

Olitsky, of the Rockefeller Institute, is the selected bacteriologist 
who supports the specificity as regards human trachoma of the 
Bacterium granulosis. He sent three different strains of the 
Bacterium granulosis to the Giza Laboratory. These were found 
by Wilson to be Gram-negative as claimed by Noguchi and 
Olitsky. However, it was not found possible to cause any condi- 
tion resembling trachoma in animals, although the same variety of 
monkey, as employed by Noguchi and Olitsky, macacus rhesus, 
was used for several of the inoculations ; (seven different monkeys 
were used.) 

Until the alleged specific organism has been isolated in Egypt, 
the home of trachoma, judgment must be suspended. 

If trachoma can be produced in certain varieties of monkey it 
would be interesting to know the anatomical reason for the non- 
development of pannus, for in all cases of trachoma in human 
beings pannus manifests itself at some time during the disease, 
generally very early. In many cases pannus can be observed only 
by using a corneal loupe or the slit-lamp. 


Geographical Distribution and Incidence. 


No race of men is immune from trachoma and all races suffer 
equally from the disease when exposed to conditions which favour 
its spread. These conditions will be discussed later. 

It is common knowledge that trachoma is very unequally 
distributed. In some countries it is a rare disease; these are 
England, Scotland, Norway, Sweden, Denmark, Iceland, 
Switzerland and New Zealand. In others it is practically universal, 
such as Egypt, Iraq and Palestine. 

In the other countries the incidence varies in each according tothe 
locality. In all cases the’ actual incidence is often very difficult to 
determine. First, unless the examination of each person is made 
by an oculist, and indeed by an oculist with a special knowledge of 
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trachoma, the computation is merely approximate. It is in every 
examination necessary to evert the upper eyelids of each person 
examined, for it is not possible to state by merely looking at an eye 
whether or not it is trachomatous. Such an examination, unless 
carried out under conditions of first-class surgical asepsis is an 
admirable means of cultivating the disease in the hitherto 
unaffected population. 

Indeed for purposes of accuracy it is necessary to examine the 
cornea of every apparently healthy eye with the slit-lamp, or at 
any rate with a loupe magnifving by ten, in order to see if pannus 
is present which may be invisible to unaided vision. I am . 
speaking of examinations carried out in countries where trachoma 
is endemic. By such means only can it be determined what 
proportion of the population has either active or cured trachoma. 
It is often difficult to decide whether an apparently cured trachoma 
has really reached the stage of finality, Tr. IV, or whether the 
conjunctiva is incompletely cicatrized, Tr. III, when a recrudes- 
cence of the disease, and its reversion to stage Tr. Ila is possible. 
Hence the importance of enumerating all cases of trachoma, 
whether apparently cured or not, as trachoma, at any rate for those 
who have not very special experience of the disease. 

Rowland Wilson states that he has seen cases of Tr. IV develop 
the ‘‘pin’s head’’ follicles of Tr. I. I have not had this 
experience. 

The most reliable method of arriving at the incidence of 
trachoma in a more or less heavily trachomatized country is by the 
systematic examination of the children in all the primary schools. 
There are, however, fallacies in this method. First, the primary 
schools do not contain invariably a true picture of the majority of 
the population. For instance, in Egypt the primary schools are 
the strongholds of the middle classes and in them by actual expert 
ophthalmic examination it was found, in 1928, that 91 per cent. of 
the pupils were infected. But the vast majority of the children of 
school age never go to the primary schools. Some of them go to 
the infant vernacular schools (kuttabs), where an examination 
which I carried out in 1914 on 3,000 odd children in two different 
towns, and in 39 different schools, showed an incidence of 94 per 
cent. In the same year the incidence in primary schools was 92 
per cent. 

However, it would be a great mistake to suppose that the condi- 
tions in schools actually represents the state of the country or of 
the town in which the examinations are made. The majority of 
cases of trachoma do not go on to blindness but tend to cicatrize, 
and as has been said before, after some years it may become diffi- 
cult to assert on careful examination that they have ever been 


infected. 
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TABLE II 


Egyptian Primary Schools. Percentage of the more serious stages 
of trachoma, Tr. I and Tr. II among the pupils belonging to 
each of the four school years from 1916 to 1929. 


PERIOD SCHOOL YEARS 
First Second Third Fourth 


1916-17 = 45°5 28'1 12°1 6°7 
1917-18 én0 417 15°3 9°8 2°3 
1919-20 wae 31°2 14°8 8°5 7°6 
1920-21 ae 33°3 15°7 10°9 78 
1921-22 ace 42°6 26'1 ae 16°5 
1922-23 = 47°6 31°8 24°1 19°3 
1923-24 a 43°7 27°9 19°4 14°0 
1924-25 be 49°4 29°8 22°5 15°5 
1925-26 fe 42°7 27°5 15°2 9°8 
1926-27 Ske 40°7 24°4 16°3 11°4 
1927-28 s 42°1 22°9 160 12°6 
1928-29 ‘a 43°1 24°7 14°7 99 
These are well shown in the statistics which have been kept 
during a period of 12 years at 30 primary schools in Egypt contain- 
ing a total of 12,346 pupils. They were taken at the beginning of 
the school year after the long summer vacation. They show that 
the more serious and more highly contagious stages Tr. I and 
Tr. II diminish regularly from the first to the fourth year, that is 


according to the length of time the boys have been. at the school, or 
according to their ages. 


Comparison of incidence of more serious stages Tr. I and Tr. II 
according to school years in 1928-29. 
Year Percentage 
First ve “ne oe sa or sles 43°13 
Second oa iii ihn on — es 24°68 
Third pe es ai ae ne ae 14°78 
Fourth me os ‘as - - a 9°95 

So it is seen that the stages Tr. I and Tr. II which are the most 
contagious stages, as well as those in which complications 
endangering the sight are most likely to occur diminish during the 
four years of school life from about 43 per cent. to about 10 per 
cent. 

It is obvious that the first year pupils are all new to the school 
and besides being younger have not had ophthalmic treatment at 
the school during one, two or three years, as is the case with the 
other pupils. 

The good effects of treatment in causing cicatrization of the 
trachomatous conjunctiva, that is the change to Tr. III and Tr. IV 
is assisted by the natural evolution of the disease. 
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TABLE III 


Another way of exhibiting the evolution of the disease is to compare 
the percentage of cases of the cured stage of trachoma, Tr. IV 
in the four school years of the Egyptian Primary Schools. 

PERIOD SCHOOL YEARS 

Second Third Fourth 
1916-17 ae 32 37 
1917-18 ve 36 37 
1919-20 ad 39 44 
1921-22 me 34 37 
1922-23 ols 38 48 
1923-24 aay 39 41 
1925-26 Ba 40 50 
1926-27 es 41'5 45 
1927-28 i 41 45 
1928-29 ses 35°5 40°5 467 


From this table of statistics it is seen that in every period there 
has been an increase in the percentage of cured cases of trachoma 
as the age of the pupils advances from the first year at the primary 
school until the last or fourth year. 

While in the case of the primary school pupils there has been 
regular treatment applied and the results of treatment are shown 
to have been satisfactory, it must be remembered that the statistics 
show in an exaggerated manner what the normal evolution of the 
disease brings about in persons who exist in fairly favourable social 
conditions. A large number of people in trachomatous countries 
become infected with trachoma, which pursuing a benign course 
changes direct from the first stage of infection, Tr. I, to the last 
stage, Tr. IV, without the intervention of any complications. 

It is the natural evolution of the disease which | wish to insist 
upon. This isa phenomenon which has been discovered in Egypt, 
and has never been alluded to elsewhere than in my reports and 
statistics. 

This evolution, while assisted to a very remarkable degree by the 
effect of regular skilled treatment, in many cases occurs 
spontaneously. 

We must suppose that in these cases of spontaneous evolution 
from the stage Tr. I to Tr. IV the defensive mechanism of the 
blood, body cells and fluids is adequate to deal with the results of 
the trachoma virus. It must be confessed that our present 
knowledge does not assist us to give help to the natural body 
processes. It has been suggested that the injection into the blood 
stream of various chemical substances can induce a leucocytosis 
which is of help in replacing trachomatous follicles by cicatricial 
tissue. I have not been able to verify this suggestion. At 
present the only known methods of causing this change are by the ° 
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application of caustics directly to the conjunctiva thereby effecting 
a local necrosis and resulting leucocytosis. 

I have shown that a calculated census of trachoma cannot be 
based with any accuracy.on an examination of pupils in infant 
schools nor in the first year of primary schools, since the gravity 
of the incidence of the more severe stages would be exaggerated, 
and many of the pupils in adult life will exhibit such slight traces 
of the disease as to be recognizable only by an expert using 
ophthalmic instruments. 

Also it should be recognized that the stage Tr. IV of complete 
cicatrization is no more trachoma than the cicatrization of the skin 
from a former severe attack of small-pox is the contagious disease 
itself. In this stage the vascularization of the cornea, with the 
resulting opacity and consequent depreciation of vision is one of 
the unfortunate sequelae of the untreated disease, but it is not the 
disease itself. For this sequela there is no surgical remedy, as the 
cornea, which has been partially replaced by fibrous tissue needs 
the increased blood-supply for its nutrition. 

The fallacies of a trachoma census based on school examinations 
having been exposed, it must be granted that this is nevertheless 
the soundest basis to work on. 

In Egypt the incidence varies considerably according to the 
locality ; at one school in Alexandria 24 per cent. of the boys 
showed no sign of active or cured trachoma, while at another only 
11 per cent. were free from the disease. At a Suez school only 1 
per cent. were free. 

In Italy a similar variation has been shown by Maggiore to 
obtain; a school near Palermo had an incidence in 1922 of 60 per 
cent., while at Girgenti, also in Sicily, the incidence was only 1-6 
per cent. At Florence the incidence in 1924 was less than 1 per 
cent. 

Another fairly satisfactory method of arriving at the trachoma 
incidence in a country where there is general military conscription 
is to obtain the results of the preliminary physical examination 
which takes place before a man is recruited. But this is only the 
case when the examination is carried out by an oculist. Such 
statistics are available for Italy in 1926 according to Maggiore. 
Here again the incidence varied enormously according to locality. 
In Sardinia 56 per cent. were affected, in Apulia 37 per cent., while 
in Venice less than 1 per cent. were trachomatous. 

In Japan in 1928 the trachoma percentage among recruits was 
12 per cent. 

A less satisfactory method, though often the only method of any 
value available is the approximations of trachoma incidence by 
oculists who know the country. For instance, in French Indo- 
China the incidence of trachoma varies in different districts between 
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30 per cent. and 97 per cent. according to Bargy of Tonkin, who 
states that it would give an entirely wrong idea to take the mean 


between these two percentages as the average of incidence through- 
out the country. 


Another method is to examine samples of the population. This 
is being carried out in the case of agricultural labourers in Czecho- 


Slovakia, and also in Japan where the incidence is 10 per cent., ° 
though much higher in dependencies such as Formosa (87 per 
cent.) 
Among worthless methods of estimating the percentage of 
trachoma are the following :— 
(1) Official statistics based on compulsory notification. This 
has been found to be the case in France where trachoma is 
a notifiable disease, as this legal duty is ignored by private 
practitioners. 
The number of trachoma patients in proportion to other 
ocular diseases at ophthalmic clinics. This for Beirut in 
Syria is given by de Peyrelongue as 58°9 per cent., but such 
a figure is perhaps too high. 
The absolute number of trachoma patients known to oculists 


or general practitioners in a town. This figure is much too 
small, as the majority of infected persons never seek treat- 


ment. 


The trachoma percentage in the causes of blindness. This 

is devoid of all accuracy. 
Having explained the fallacies which underlie al! estimates of the 
percentage of the population of a country infected with trachoma it 
is of great interest to read the paper by Dr. Josephus Jitta on the 
subject which I have previously referred to, and to study 
Dr. Wibaut’s ‘‘ Mappa Mundi Trachomae.’’ Instead of repro- 
ducing their percentages I propose to divide up the countries of 
the world into four categories according to the degree of 


trachomatous infection. These are :— 


(1) Practically universal. 

(2) Very common. 

(3) Occasional with local heavy infections. 
(4) Rare. 

(1) Practically Universal.—Egypt ; the Levant; Morocco, Algeria 
and Tunisia; Palestine, Arabia, Persia and Iraq. 

(2) Very Common.—lItaly ; Greece; Corsica; Sardinia; Poland; 
Lithuania; Latvia; Estonia; Finland; Czecho-Slovakia; 
Russia; China; Indo-China; Japan; Argentina; Mexico; 
Turkey. 
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(3) Occasional with Local Heavy Infections.—Ireland ; Holland ; 
Belgium; France; Spain; Portugal; Hungary; Austria; 
Germany (very local: East Prussia); Albania; Yugo-Slavia ; 
Bulgaria; Rumania; Australia (very local); United States of 
America (very localized, especially among the Indians.) 


(4) Rare.—England; Scotland; Wales; Norway; Sweden; 
Denmark ; New Zealand ; Canada. 


It is to be noted that all countries which border on 
the Mediterranean are heavily infected with trachoma. 


Infectivity and Virulence. 


As has already been said it is not known that any race of man- 
kind is immune from trachoma. The infectivity seems to vary 
first with the source of contagion and secondly with the condition 
of the conjunctiva of the recipient. 

As regards the source of contagion stress must be laid on the 
difference in infectivity of the various stages of the disease. The 
stages Tr. I and Tr. II are those in which trachoma is most 
contagious. The stage Tr. III may be a contagious condition, but 
owing to the partial cicatrization which has occurred is much less 
likely to be dangerous. When the conjunctiva has a superadded 
infection with any organism which leads to a profuse discharge 
there is obviously much more liability to cause infection. The 
stage Tr. IV is non-contagious. 

In my experience a trachomatous child is more dangerous than 
a trachomatous adult. 3 

As regards the conjunctiva of the recipient the liability to infec- 
tion depends on the activity of the defensive cells which are able to 
respond to the attack of the trachoma virus. Certainly the presence 
of a bacterial infection of the conjunctiva is not necessary, as an 
entirely healthy membrane may become infected. On the other 
hand it is a common experience that a child may be brought for 
treatment with an acute conjunctivitis, and after careful treatment 
and improvement of the acute condition, may exhibit undoubted 
signs of trachoma. 

The meaning of such a case is that the infection by trachoma 
was co-incident with the attack of acute conjunctivitis, or occurred 
during the manifestation of the acute conjunctivitis, or that the 
patient became infected with trachoma during the treatment for the 
acute conjunctivitis by the carelessness of the person who carried 
out the treatment. It must be remembered that in a trachoma clinic 
non-trachomatous patients are among the clientéle, and every care 
must be taken by sterilization of the gloved hands to prevent the 
transfer of trachoma to them. 
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During the process of treatment the operator must take the 
greatest care to prevent any secretion from the eyes of his 
patients from entering his own eyes, and this applies also to 
the assistants, by wearing protective goggles. Many surgeons 
have been known to have become infected while treating their 
patients. In one case I know of, a doctor of British birth had 
been working in the East doing general practice with some 
honorary work at a children’s dispensary. He was serving for a 
pension due after 30 years’ service. In the 28th year of his service 
while carrying out mechanical treatment for trachoma, Tr. IIa, at 
the dispensary a drop of secretion from the patient flew into his eye. 
He at once got the European nurse to wash out the eyes with 1 in 
10,000 sublimate lotion, and thought no more about it. He did not 
recognize that he had contracted trachoma for two months. The 
disease in his case was very severe and resulted in his complete 
incapacitation, as he continued his work until his time was up, 
without having efficient treatment. 

Another case of infection occurring suddenly after many years 
of propinquity to trachoma was described in the Ophthalmic Year 
Book. A physician in the United States of America married a 
young lady who had trachoma. He lived with her for 15 years 
without contracting the disease, although from time to time she 
had exacerbations or superadded infections. At the end of this 
period he became infected. 

On more than one occasion in past years I have received into 
one or both eyes a drop of fluid carrying trachoma virus in all 
probability. The means used to prevent the occurrence of infection 
was to wash out the conjunctival sac with a stream of normal saline 
solution or of weak antiseptic, and then after drying the everted 
lids to paint them carefully with a 2 per cent. solution of silver 
nitrate. This treatment is efficacious but very painful. The effect 
of the silver solution is to kill the superficial epithelial cells of the 
conjunctiva together with any living organism lying on them; 
these are washed away by the lacrymation caused by the irritant. 
This characteristic action of silver nitrate is not imitated by any of 
the organic compounds of silver, which in my experience are 
devoid of any value in a trachomatous country. 

Infection with trachoma may occur at any age. 

When a child is born into a family in which the mother is 
suffering from an infective stage of trachoma, Tr. I or Tr. II, the 
period which elapses before the child becomes infected varies with 
two factors. The first is the social condition of the family, by 
which is meant the presence of a decent dwellinghouse, the 
presence of a water supply, drainage and the provision of linen 
and garments. When these are entirely absent, as is frequently the 
case, or highly defective, infection occurs more quickly. The 
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second is the presence in any of the household of an acute or sub- 
acute inflammation caused by the Koch-Weeks bacillus or 
gonococcus grafted on the already trachormatous conjunctiva, the 
discharge caused by which leads to a double infection of the infant. 

Contagious discharges from the eyes of the mother are conveyed 
by her fingers to the eyes of her infant, as must necessarily be the 
case when facilities for ablutions are defective or entirely absent. 

The transmission of trachoma virus by flies has not been proved 
scientifically, but it is an undoubted fact that in a village where 
trachoma is endemic the season of the year when flies abound is 
the season when there is the most trachoma requiring treatment. 
In Egypt during the hotter weather the ranidity with which flies 
breed and the scourge which they constitute to both men and 
animals is very severe. Then relief is only obtained by the 
presence of a strong breeze out-of-doors, or indoors by screening 
doors and windows by netting, or living in a darkened room. 

A number of cases have been reported in the Bulletins of the 
Ophthalmological Society of Egypt in which a larval infection of 
the orbit has occurred due to the deposition by the fiy ‘‘ Cordylobia 
Anthropophaga’’’ and by the fly ‘‘ Wohlfartia  Magnifica 
Schinner ”’ of living larvae in the conjunctival sac. In one case, 
that of a well-born Egyptian lady, larvae were removed from the 
conjunctival sac within one hour after their deposition. 

Conjunctivitis of various microbic origins is frequently 
attributed to the entrance of flies into the eyes of non-trachomatous 
persons. 

It would not be surprising to learn that the trachoma virus can 
be transmitted along with other infections by flies of different 
species. 

During the time I was in Egypt I made an attempt to obtain 
a daily fly count at several places throughout the year, but although 
I was ably assisted by the surgeons at the various hospitals, the 
fly-traps used were not sufficiently reliable to base any statistics on. 

However, even if flies do play a part in the propagation of 
trachoma it is only a minor part, the usual method being digital, 
with assistance from infected towels, handkerchiefs and beds. 

I think there is no doubt that children are much more susceptible 
to infection by trachoma than adults. 

The influence of school life on the propagation of trachoma, is 
only important in boarding schools; our experience in Egypt, and 
that of Dr. Talbot in Tunisia, being that few children are infected 
while attending day schools. It is, of course, understood that no 
towels of any kind are allowed in the lavatories. 

In boarding schools there is grave danger of a large percentage 
of the pupils becoming infected if there is one child in the school 
with an infective stage of trachoma. This is a matter of experience 





THE EPIDEMIOLOGY OF TRACHOMA 387 


in England in the past, and is still a problem in Ireland (Lavery). 

1 have already stated that the infectivity of trachoma varies both 
with the stage of the disease and also with the age of the carrier. 
There are other factors which will be discussed later, such 
as climate, temperature, presence of superadded infections, etc. 
which increase or diminish the infectivity of the disease. 

It is not within my knowledge that the state of health of an 
individual who is exposed to trachoma virus has any important 
relation to liability to infection. 1 have seen thousands of children 
and adults who have become infected though apparently in perfect 
health. 

The virulence with which individuals are attacked or the severity 
of the disease produced by the trachoma virus varies greatly. This 
is increased by co-incident or superadded infections with various 
micro-organisms, such as the Koch-Weeks bacillus, by a 
temperature and climate which favour the growth of these 
organisms, and by dirt and bad hygienic conditions. Of variations 
in virulence due to the strength or weakness of the infecting virus 
we know nothing, but we do know that a minimal dose of the virus 
may result in a severe form of the disease. Of personal differences 
in reaction to the same degree of infection we are ignorant except 
that some persons live for years in a trachomatous country without . 
getting the disease, while their husbands or wives fall victims. 

The virulent effects of trachoma in a heavily trachomatized 
country are exhibited with great clarity in a report by Rowland 
Wilson on the ophthalmic condition of a village not very far from 
Cairo which has been published in the 1929 Annual Report of the 
Giza Memorial Ovhthalmic Laboratory. 

The village was Bahtim, which had 3,549 inhabitants. Of these 
491 were absent and not examined, leaving 3,058 persons all of 
whom were examined after eversion of the eyelids. One hundred 
and fortv babies under one year old formed the subject of a separate 
study. So the number of villagers is left at 2,918. The following 
results were obtained :— 

Condition of conjunctiva found in village of 3,540 inhabitants in 
Egypt, deducting 491 absent and 140 babies under one year. 
Per cent. 
Acute conjunctivitis ... ane ae oa a 2°4 
: see = ar ey ae an ae 20°6 
Prec? BE oe Mas am re ne ive 1 
Tr. III ae A Ate oe Ber alg 72°4 
Te. EY aa oh Pre 54 ve “ad 3°6 

Of those in stage Tr. III, 21 per cent. had trichiasis or entropion, 
and 4 per cent. had already had an operation performed for one of 
these two conditions. 
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Examination of conjunctiva of 140 babies under one year. omitted 
from statistics of last paragraph. 
Per cent. 
Normal re am 24°5 
Acute conjunctivitis ... e 38°5 
Chronic conjunctivitis ch ie xe ay ky 
ae oaeee ve ‘es ar ‘as hy ay 25 


It is seen from the above that 25 per cent. of the children are 
infected with trachoma before the end of the first year of life. 

It is to be noted that 38 per cent. of these babies had acute 
conjunctivitis. 


In this village of Bahtim the visual acuity was measured of 1,301 
persons out of the total number of 3,540 inhabitants, all over ten 
years old. It was found that 16 per cent. had good vision (6/6 or 
6/9), 36 per cent. had fair vision (6/12 or 6/18), and 48 per cent had 
bad vision (less than the former standards). 

The standard of blindness adopted in Egypt is that of 
Trousseau, inability to count fingers at a distance of one metre. 
It was found that 5°5 per cent. were blind in one eye, and 1 per 
cent. blind in both eyes. 

The causes of blindness in the great majority of cases were the 
results of acute conjunctivitis and ulceration of the cornea. There 
were many cases of primary glaucoma causing blindness, and a 
comparatively small number of cases in which trachoma was the 
only cause, without the help of acute conjunctivitis. 

This investigation is of great importance as showing the condi- 
tion of the eyes and the results on the visual acuity of trachoma 
and acute ophthalmias in a sub-tropical country such as Egypt. 
As far as I am aware it is the first investigation of this kind which 
has been published. 

There is no reason to suppose that ocular conditions in this 
village of Bahtim differ considerably from those in thousands cf 
other villages in Egypt. 


Climate. 

The influence of climate on the spread of trachoma includes the 
consideration of questions of altitude, temperature, humidity and 
any special physical conditions of the country. 

Heavily trachomatized countries may be found at any altitude, 
from the low lying Egyptian Delta, through the plateaus of Asia 
Minor and Algeria, and in the mountains of Alleghany and 
Carniola. Given the same social conditions there is not much 
difference between countries on the score of altitude. 

The influence of temperature on the trachomatization of acountry 
is a complicated one. The disease is practically universal in some 
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TABLE V 


EGYPTIAN OPHTHALMIC HOSPITALS. 
1928. 
Average monthly temperature compared with number of new 


patients treated per month. 
Temp 


Ce 
28. 





Jan. Feb. Mar. Apr. Maye Jun. JUl. Auge Sepe Oct. Nov. Dec. 


276 
266 
256 
246 
236 
226 


21. 


Black line = Average monthly temperature. 
Dotted line = Total number of new patients 
per month. 


Average temperature is calculated by the 


No. of 
New 
Patients 
50,000 
48,000 
46,000 
44,000 
42,000 
40,000 
38,000 
36,000 
34,000 


32,000 


30,000 


28,000 
26,000 
24,000 
22,000 
20,000 


18,000 


Survey Department of the Egyptian Government 
from the official reports from three different 


meteorological stations. 
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parts of Poland, a country which may be classed as cold, and also 
in Egypt, which may be called a hot climate, where the shade 
temperature on last Christmas day at Asswan was 98° F. 
Therefore, it seems as if temperature has nothing to do 
with the spread of trachoma. On the other hand it is a matter 
of clinical experience in Egypt that the annual summer rise of 
temperature is closely followed by an increase in the number of 
patients attending the ophthalmic hospitals. 

For many years the Survey Department of the Egyptian 
Government provided me with an average mean monthly tempera- 
ture, which was obtained from daily thermometer readings at one 
place in Lower Egypt, one place in Upper Egypt, and one place 
between the two, at Cairo. 

If the average monthly temperature is charted with the monthly 
totals of new patients applying for and receiving treatment at the 
41 hospitals a remarkable correspondence is seen between the two. 

During the comparatively cold weather of January and February 
less than 20,000 new patients apply for treatment at the hospitals, 
or about 20 new patients per day at each hospital. 

When the temperature rises to about 15° C. (60° F.) in March 
the patients rapidly increase until in August, with a temperature 
of about 28° C. or 80° F., 50,000 new patients are applying for 
treatment per month, or at each unit between 40 and 50 new 
patients are being received daily. 

The increase of patients is due to the ravages of acute 
ophthalmias, which are mainly gonococcal. The gonococci 
usually have a non-venereal origin. They have been found by 
Meyerhof to persist on the conjunctiva of many Egyptians during 
the winter, lying dormant, but waking to activity as soon as the 
weather gets warmer and reaching a maximum in July. 

The fall of temperature which begins in August is accompanied 
by a diminution in the number of new patients. This diminution 
continues until December. 

All these patients have trachoma. The constant irritation of the 
superadded conjunctival infection is one of the causes of the 
development of the papillary condition so frequently found in the 
East. This is the stage of trachoma, Tr. IIb. 

It may be noted that in the hottest weather at the southernmost 
town of Egypt, Asswan, the temperature rises above 40° C. and 
very little acute ophthalmia is then seen. 

In Egypt generally the commencement of the warmer weather 
co-incides with a vast increase in the number of flies, and this 
persists until the weather becomes definitely cooler, say about 
20° C., about the middle or end of October. 

So accompanying the rise of atmospheric temperature we have a 
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noteworthy increase of acute ophthalmia and of flies. It is 
impossible at this epoch to say anything about increase in the 
number of patients with trachoma, because the condition of the 
conjunctiva in patients with acute ophthalmias does not always 
allow a diagnosis of trachoma to be made. 

However, after the phase of hospital treatment of large numbers 
of patients with acute ophthalmias during June, July and August 
there comes a phase of increased demand for treatment of trachoma. 

In the larger proportion of cases there is no doubt that these are 
cases of trachoma on which an acute conjunctivitis has been 
grafted, perhaps due to the gonococcus, perhaps to the Koch- 
Weeks bacilius (though this latter is not so common in hot 
weather). But some of them are cases which have not been 
previously infected with trachoma, but may have been infected 
through the agency of the feet of flies carrying pus and 
trachoma virus from an already infected patient suffering from 
gonococcal conjunctivitis. 

I must insist that this is merely a personal opinion, the truth of 
which has not been proved, and to which I adhere pending ene 
experience and experiment. 

I have not been able to trace any definite relation between the 
spread of trachoma and humidity of the atmosphere.* My impres- 
sion gleaned from clinical experience is that at a damp place such 
as Damietta, which is close to the Mediterranean, and surrounded 
by lakes and swamps, there is a greater amount of the more serious 
stages of trachoma, Tr. I and Tr. II, than 10° of latitude further 
south at Asswan, through which the Nile passes, but which 1s 
entirely surrounded by arid desert. 

There are some physical features of a country which have a great 
influence on the severity of trachoma in a heavily trachomatized 
land. The same featu.es in a lightly trachomatized country would 
be likely to facilitate the spread of the disease. This is the neigh- 
bourhood of a dusty area such as the ancient site of an uninhabited 
town, which was built of bricks, now crumbling away. An 
instance, of which there are many in Egypt, is the town of Benha 
situated in proximity to the ancient Athribis. Brick-dust appears 
to be extremely irritating to the eyes. The sand of the desert is 
not nearly so harmful: its particles are much larger than those of 
brick-dust, and are soon removed by the tears from the conjunctival 
sac, while the dust often remains in the fornices of the conjunctiva. 

The questicas of racial predisposition or immunity,’ of 
periodicity and of carriers have been already dealt with in previous 
paragraphs. 


* For graph, see Report of Ophth. Section, Dep. of Public Health, Cairo, 
1914, 
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Social Conditions. 

The upper ranks of society of any nation can be kept free from 
infection by trachoma provided care is taken to eliminate from the 
household all servants so affected, or at any rate to forbid entirely 
all contact between the children of the house and native servants. 
By these means it is possible to prevent children from becoming 
attacked, as has been shown to be the case during the last 40 years 
in the families of British officials in Egypt. Also in Egypt at the 
present time the upper classes of Egyptian society by one of these 
two means are preventing their children from being exposed to the 
trachoma virus, and these children are now usually trachoma free, 
whereas in the past practically every child was infected within the 
first year or two of life. If the mother is infected her conjunctival 
membrane can be kept fairly sterile by treatment. 

In the middle and lower strata of society the above-mentioned 
precautions are impossible. Among the predisposing causes to a 
general mass contagion are:—(1) Bad houses with an unpaved 
floor, in hot countries kept as dark as possible in all weathers 10 
reduce the plague of flies. (2) Absence of any regular water supply. 
In many parts of Eastern countries the women have to walk a mile 
or more to bring all water used from a river, canal, or 
well. (3) Overcrowding in many parts of the East is almost 
universal. (4) Dirt is all pervading in most trachomatous countries. 
(5) Poverty is obviously the origin of the above-mentioned pre- 
disposing causes. 

There is no difference between the two sexes as regards incidence 
of trachoma, but it is generally the case that women suffer more 
severely from the disease than men: I think because they spend 
more of their time in their dirty and insanitary houses. 

Some customs in the East favour the spread of trachoma, one of 
them being the fashion of blackening the eyelashes with antimony 
sulphate or kohl: the instrument for the purpose of applying the 
black pigment being in use by the whole household without anv 
cleansing. 

An attempt has been made by Angelucci to explain the spread of 
trachoma by linking it with a ‘‘ lymphatic temperament, or 
adenoidism.’’ This is entirely contrary to my experience. 

Immigration of trachomatous persons in large numbers into a 
country may lead to a formidable trachomatous infection of the 
indigenous population. According to some authors this is going on 
at the present time in France, the carriers coming from Morocco, 
Poland, and Italy. This will be discussed later under prophylaxis. 

Claims for compensation under national schemes for compen- 
sating workmen who suffer injury or disease while in pursuit of 
their calling, and resulting directly from it, have been made many 
times in the Law Courts of France by persons who after some 
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injury realize that they have trachoma. As far as we know at 
present there is no reason to suppose that traumatism plays any 
part in the production of trachoma. Such claimants must already 
be suffering from trachoma, which perhaps they have not recog- 
nized, or, less likely, there has been an infection with trachoma 
which was in a stage of incubation at the time of the accident. 


Prophylaxis. 

The subject of prophylaxis will be dealt with under the following 
headings :— 

(1) Personal prophylaxis. 

(2) Familial prophylaxis. 

(3) School prophylaxis. 

(4) Prophylaxis in army and navy. 

(5) National prophylaxis.—This consists of general sanitary 
measures; legislative or administrative action such as a general 
examination of the population ; provision of treatment in hospitals, 
dispensaries and schools; and ophthalmological training of quali- 
fied doctors, nurses and home visitors. 

(6) International prophylaxis.—This includes examination of 
immigrants at frontiers; a society which has its headquarters at 
Paris, ‘‘La Ligue contre le Trachome”’ ; an organization which has 
developed since the last International Congress of Ophthalmology, 
‘‘ Organisation Internationale de 1a Lutte contre le Trachome.” 

(1) Personal Prophylaxis.—In a trachomatous country it is 
most important to avoid rubbing the eyes with the fingers. The 
fingers even when recently cleansed remain uncontaminated with 
septic matter for a very short time and may easily infect the eyes. 
If there is an itching sensation of the eyes it is because there is 
some dust or other foreign body in the conjunctival sac, or because 
there is an early bacterial infection. Under these conditions a 
solution of sodium chloride, 1 per cent., should be freely instilled. 
In very dusty countries some people use such a collyrium regularly 
two or three times a day with advantage. If the itching’ is severe 
the sodium chloride should be used in a 2 per cent. solution, or a 
solution of zinc sulphate, 0°25 per cent., may be used. However, in 
my experience an isotonic solution of common salt, approximately 
1 per cent., made by dissolving in a pint of boiled water (approx- 
imately half a litre), as much salt as will lie on a sixpence or on an 
Egyptian two piastre piece, is sufficiently useful during ocular 
health. In inflammatory conditions a hypertonic solution should 
be used and will be found to be more efficacious than antiseptics. 

In dusty countries it is of importance to wash the face and eye- 
lashes with soap and water twice a day, and where possible three 
times a day. The hands, of course, must be kept as clean as 
possible. 
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(2) Prophylaxis in the family.—A trachomatous mother, who 
takes no special ocular precautions, is destined inevitably to infect 
her newly-born child with trachoma during the first year or two of 
life, that is if her conjunctiva shows an infective stage of trachoma, 
Tr. I or Tr. I], or even some cases of Tr. III. A late stage of 
Tr. III or Tr. IV is no more contagious than is a person who is 
pitted with small-pox from which he recovered several years 
previously. 

{f the mother has Tr. I or Tr. II her everted eyelids should be 
painted once a day with silver nitrate solution, 2 per cent., and in 
addition she should instill drops of a solution of zinc sulphate, 
0°5 per cent., or zinc chloride 0°5 per cent. several times a day. Ifthe 
baby exhibits any ocular discharge its everted lids should be 
painted with silver nitrate solution, 1 per cent., or 2 per cent. in bad 
cases. This should be carried out daily until the discharge ceases. 

The use of handkerchiefs, towels or bed-linen which have been 
used by trachomatous persons is calculated rapidly to infect any 
healthy conjunctiva if the article comes into contact with the face. 

Friends or servants with trachomatous conjunctivae may readily 
infect a child whom they handle. As it is during infancy that 
trachoma is usually contracted, it is during this period that efforts 
should be made to obtain ocular treatment for the mother if she 
requires it. The extreme poverty of the inhabitants of some 
countries renders real cleanliness a counsel of perfection. 

As we believe that flies, though not the usual vehicles of 
contagion, can transfer trachoma from an infected to a healthy 
person, a square of gauze may be placed over the infant’s face 
to prevent access of the flies to the eyes. 

The servant problem in a heavily trachomatized country is a 
serious one, not because there is any shortage of well-trained 
applicants, but because all of them have trachoma, many in an 
infective stage. It is not practicable to get an examination made 
by an ophthalmic surgeon before engaging a servant, though 
desirable. It is possible to provide one’s servants with some anti- 
septic drops, such as solutions of either zinc chloride or sulphate, 
0°5 per cent., which if used two or three times a day will keep the 
conjunctiva of all cases, except the worst, in a non-contagious 
condition, and will be thankfully accepted by the servant. 

Similar treatment may be carried out for all members of a 
trachomatous family with advantage. 

(3) School.—In order to arrive at an understanding of the 
different phases of trachoma, of which I was able to obtain no 
coherent explanation either from books or from doctors in Egypt 
when I was appointed to organize ophthalmic treatment and 
research in that country in the vear 1903, I desired to obtain access 
to some of the Government Primary schools, where it would be 
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possible to observe the pupils during their scholastic course of four 
years. 

After overcoming great administrative difficulties, and by repre- 
senting my proposed arrangements as philanthropic, whereas they 
were scientific, I was allowed to undertake the ophthalmic treat- 
ment of a school of 464 boys at Tanta in 1907. This | carried out 
through the agency of an Egyptian oculist, who was one of my 
pupils, and of one of my trained hospital attendants, in a special 
room at the school. 

The experience gained by the intermittent inspections which | 
made of all pupils was of the greatest possible value to me. I was 
so much impressed by the importance from the point of view of the 
oculist of carrying on schovul treatment and school inspections that 
I arranged for everyone of the 70 or 80 Egyptian doctors to whom 
1 taught ophthalmology between 1903 and 1923 to be placed in 
charge of the ophthalmic treatment at one of the primary schools 
for a period. I found that the utility and importance of the 
classification of trachoma into the four stages, I, I], III, 
and IV was quickly appreciated and never forgotten. The treat- 
ment of crowds of patients who attend irregularly at a hospital 
clinic for trachoma does not give nearly so much insight into the 
development of the disease as does the treatment in a school. 

At the first inspection in 1907 at Tanta School I found 16 pupils 
with healthy conjunctivae, while 464 had some stage of trachoma, 
62 per cent. having it in a serious stage. At the inspection 20 years 
later, with, of course, a different set of boys, but to show the 
general improvement which has taken place in the inhabitants of 
Tanta district, only 4°4 per cent. had a serious stage of trachoma, 
Tr. | or Tr. Il. The number of pupils was somewhat higher, 558, 
and the number of non-trachomatous pupils was 54, a very 
considerable rise. 

At the time of the last published report, 1928, the number of 
schools undergoing ophthalmic inspection and treatment was 30, 
involving the examination of 12,345 pupils. Treatment was carried 
out on five days each week during the school terms by the oculist 
himself with the assistance of his well-trained hospital attendant. 

The result of treatment may be seen from the following table :— 


TABLE VI 


Stages of trachoma at beginning and ending of school year 
1928-29. 


BEGINNING OF YEAR END OF YEAR 
Stages of Trachoma No. Per cent. No. Per cent. 
OS ae <a 1,423 12°6 647 60 
a Os aus 1,201 10°6 75 0°7 
Tr. III aa 4,034 35°6 4,683 430 
7a FY ey 4,661 412 5,477 50°3 
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From this it is seen how, as the result of treatment the percentage 
of partially cicatrized Tr. III and of completely cicatrized 
trachoma, Tr. IV. increased at the expense of the active, 
uncicatrized stages, Tr. I and Tr. II. 

A comparison of the incidence of the more serious stages of 
trachoma, Tr. I and Tr. II among the pupils of the four school 
years is of considerable interest. The first year contains all the 
new entrants to the school; the second year contains all pupils of 
one year’s seniority; the third year contains all pupils who have 
been two years at school ; while the fourth year is the final year of 
primary school life. It should be mentioned that nearly all the 
schools are day schools. 


Comparison of the serious stages of trachoma found on inspection 
by a senior oculist at the beginning of the school year 1928 
in different years. 

Total number Total number 
Class of pupils Tr. Land Tr. II Per cent. 
First year “as 2,381 1,027 43°13 
Second year ney 2,832 699 24°68 
Third year dl 3,887 575 14°78 
Fourth year oy 3,245 323 9°95 


From the above table is seen the diminution of the more serious 
stages of trachoma as the boy gets older. This is due partly to the 
efficient treatment adopted, and partly to the natural efforts at 
cicatrization which occur in many children who live under fairly 
good sanitary conditions. It is to be noted that nearly all the boys 
in primary schools belong to the middle classes and not to the 
labouring classes. 

The thirty schools from which these statistics are derived are 
situated throughout Egypt from Damietta in the north to Qena in 
the south, a distance of more than 600 miles. 

The incidence of trachoma in different places variesconsiderably ; 
whereas in the richer district of Alexandria 24 per cent. of the pupils 
at the Mohammadiya school are healthy, at the Qerabia school in 
a poor part of Cairo less than 1 per tent. are free from the disease. 

I commenced the compilation of these annual school statistics in 
1907, since when they have been kept with great fidelity by my 
able Egyptian colleagues and former pupils under the directorship 
of Dr. Mazni Bey. 

Infection of pupils who have hitherto escaped infection is rare 
in the schools of Egypt. I am informed by Dr. Talbot that this is 
his experience in Tunis. 

The greatest care must always be taken by oculists who, during 
a school inspection evert the eyelids of a large number of pupils, 
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to prevent infecting healthy pupils. Indiarubber gloves must 
always be worn and cleansed in a strong antiseptic solution before 
each examination, such as a one in a thousand solution 
of perchloride of mercury in 70 per cent. alcohol. 

In many other countries besides Egypt it is recognized that the 
examination of pupils in the schools and their treatment is the most 
important measure which can be taken to reduce the infectivity of 
trachoma, and to show the youngest part of the population the 
importance of treatment and prophylaxis. 

The provision of separate schools for trachomatous and non- 
trachomatous pupils has been tried in some countries. It is a very 
expensive measure, and considering that infection with the disease 
is mainly familial and not due to school life, at any rate in day 
schools, it appears to me to be unnecessary. Certain precautions 
must be taken at the schools, such as the provision of running 
water to wash in and the abolition of towels which are for the 
common use. 

However, in countries where trachoma is sporadic and 
practically a rare disease, as in England, the provision of special 
boarding schools for trachomatous children collected from a wide 
area of the country, is reasonable. The utility of this scheme is 
greater, in my opinion, in relation to prophylaxis in the family, 
than in relation to school life and the protection of the healthy 
pupils in the school, for as has been said infection in day schools 
is not common. 

While the treatment of trachoma is being carried on in any 
school the visual acuity of all pupils should be tested, in order to 
assist with glasses those who have any error of refraction, and in 
order to determine the amount of damage which has been done t» 
the eye by the disease. At Tanta school in Egypt the percentage 
of pupils with opacity of one or both corneae, situated at or near 
the centres, in 1929 was only 11. This shows a very great 
improvement on the conditions at the same school in 1914 when 
33°5 per cent. had some corneal opacity. During the intervening 
time treatment had been carried on regularly, and much knowledge 
of ocular hygiene had been disseminated. 

If the percentage of corneal opacity among 11,485 pupils 
examined throughout Egypt be taken for 1928 it is found that only 
7 per cent. of the pupils have any corneal opacity, at or about the 
centre of the cornea, and likely to cause a defect of vision. 

It is therefore seen that in the aggregate of pupils only 7 per 
cent. have suffered permanent damage to the sight as the result of 
corneal cicatrization. The visual acuity of the pupils has been 
divided up into three classes, of, good vision, fair vision and bad 
vision. The classes good and fair vision correspond to the 
necessary visual standard for entrance into the ordinary ranks of 
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the civil service, which were adopted at my recommendation many 
years ago. 


TABLE VII 


Vision of all pupils without spectacles, 1928. 
Total Grand total Per cent. 
Good vision 
(a) 6/6 and 6/6 aie po 2,145 
(b) 6/6 and 6/9 or 6/9 and 6/9 3,426 5,571 


Fair vision 
(a) 6/6 and 6/12, 6/9 and 6/12, 
6/12 and 6/12 ... ae 2,608 
(b) 6/6 and 6/18 9 vet 325... 2s 23°76 


Bad vision 
Less than above standards ... 3,842 3,842 31°12 


The number of pupils who were ordered glasses was 709; of 
these 55 per cent. attained good or fair vision. 

These statistics are included here to show what has been done 
in the most heavily trachomatized country in the world. The note 
taking of the cases is carried out by oculists who have had not less 


than two years entirely specialized work in ophthalmology. The 
annual inspections are made by ophthalmic surgeons of not less 
than ten years standing, and all figures are checked and calcula- 
tions made by a highly skilled clerical staff. 

It may be thought that a discussion on the prophylaxis of 
trachoma in schools should not include the question of treatment. 
However, I must state my opinion that treatment in schools is the 
most important agent in prophylaxis for two reasons, first 
because the trachomatous pupil is rendered non-contagious, and 
secondly because treatment is the best prophylactic against 
depreciation of vision or possible blindness. 

(4) Army and Navy.—It is dangerous to incorporate in a 
healthy regiment or ship’s company, units infected with a 
contagious stage of trachoma under ordinary conditions. 

If it were possible to give daily treatment to each of the infected 
units there would be very little danger. Under war conditions this 
is impossible for a fighting force, and the only alternative in a 
trachomatous country, which is lightly infected, that is where only 
a proportion of the conscripted men are infected, is to segregate 
in special regiments those who have trachoma. * 

In a labour battalion it is possible, even under war conditions, to 
carry out such prophylactic measures as are sufficient to prevent 
the spread of contagion to the fighting force and to the civilian 
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population. In the Great War, before the despatch of a labour 
battalion from Egypt composed of fellahin, practically all of whom 
were trachomatous, I suggested that the daily instillation of drops 
of zinc chloride or sulphate, in a 0°5 per cent. solution, would pre- 
vent exacerbations of the disease and would to a fair extent prevent 
infection outside the battalion. Independently of this suggestion 
similar treatment was adopted for this battalion in France, whither 
they were sent, with good results. 

On demobilization of military or naval forces after a war all 
trachomatous units in a contagious stage should be retained with 
their regiments to undergo daily treatment by an ophthalmic 
surgeon, or under his immediate superintendence. Alternatively, 
they may be drafted into military hospitals for the purpose of 
undergoing treatment : under these conditions units should receive 
full pay without deductions. Under skilled treatment there is no 
reason why the period of detention should be more than three 
months. 

It has been shown by de Grosz that the demobilization of 
trachomatous regiments without treatment has led to extensive out- 
breaks of trachoma in some parts of Hungary. 

The subject of incorporation of trachomatous men in armies 
during both peace and war has been carefully studied by Schousboe 
and those who are interested in the subject should refer to his 
article in La Revue Internationale du Trachome for January, 1925. 
Also Maggiore’s paper at the International Congress at 
Amsterdam should be read. 

Army medical officers of any nation are competent to note at the 
medical examination before conscription those whose sight is too 
poor for incorporation in a fighting force, whether this be a sequela 
of trachoma or whether it has some other cause, but when it 1s 
desired to enroll as many men as possible in a trachomatous 
country, the services of ophthalmic surgeons must be obtained. 
Also such ophthalmic surgeons must have special experience in 
the diagnosis and treatment of trachoma. Many of those men who 
come up for medical examination may be totally unfit for service 
as the result of trachoma, which may be in a contagious stage 
or may be in a cicatricial condition and accompanied by 
entropion or trichiasis, but if specialist treatment can be applied, 
either in a military or a civil hospital, these men may be rendered 
fit for service in a period varying from two weeks to two months. 

Subsequently the daily instillation of a few drops of zinc 
sulphate, 0°5 per cent. or 1 per cent., of zinc chloride, 0°5 per cent. 
or 1 per cent., or of copper sulphate, 3 per cent., should be carried 
out particularly in the seasons during which acute conjunctivitis is 
most prevalent; these are, in Tunisia, June and October, and in 
Egypt from May until September. 














400 THE BRITISH JOURNAL OF OPHTHALMOLOGY 


(5) National Prophylaxis. 

(a) The spread of trachoma is favoured by poverty, dirt, bad 
housing conditions, a deficient water supply and an excessive 
number of flies. Therefore, it is desirable to raise the standard of 
life, if such be possible, to improve the housing conditions, where 
they are defective as to both sanitation and water supply, and to 
reduce in towns, by cleansing of the streets, the increase of flies. 

It is usually impossible to carry out these important measures 
except very gradually in backward countries, but a beginning 
should be made in the towns, however slight this may be at first. 

(b1) Legislation to compel. prophylaxis has not been very 
successful up to the present time in the countries in which it has 
been tried. Several methods have been tried. The compulsory 
notification of the disease by all medical men whenever they see a 
case has been in force in France since 1924. This, however, has 
been almost entirely disregarded by the medical profession, and is 
a dead letter. 

The issue of printed instructions to medical men on the prophy- 
laxis against trachoma has been tried in France and in Egypt. 
Such leaflets when printed are often not distributed, or if 
distributed are not read. The instructions issued by the Supreme 
Council of Public Health in France are excellent and are given 
here : 


Instructions Prophylactiques contre le Trachome élaborées par le 
Conseil Supérieur d’Hygiene Publique de France. 


‘* Trachoma is a chronic contagious disease characterized by a 
lesion visible to the naked eye, the trachoma granulation. This is 
situated on the conjunctiva of the eyelids, principally on the tarsus. 
It is of slow development and is often complicated at all its stages, 
by serious alterations of the organ of vision. This disease may 
attack people of any age. The children of trachomatous parents 
are almost always infected during the first years of life. It is due 
to a specific virus waich goes through a porcelain filter: this 
causes a hypertrophy of the lymphatic follicles of the conjunctiva 
and causes the formation of little tumours, at first soft, bursting 
on pressure between the nails, or against a curette, and which 
when they are of long standing become fibrous and provoke, when 
they contract, an inward deviation of the eyelashes. 

(I) Contagion of Trachoma.—Contagion is effected by the 
tears, by direct contact with the fingers, or perhaps by kissing, and 
often by the intermediate agency of flies, which can transport the 
virus some distance. It is provoke faciliiated by irritating dust 
c. sand which leads to rubbing c eves with the hand or with a 
soiled handkerchief. 
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‘The incubation period is no more than a few days. The disease 
lasts for several months, often for several years, without ceasing to 
be transmissible in all its stages. 

Trachoma is especially common in Northern Africa, in the 
Levant and in Indo-China. It is to-day very wide-spread in all’ 
the tropical and sub-tropical zones where flies abound, and no race 
is immune to the disease. 

Commercial relations, navigation, railroads and the interpene- 
tration of the inhabitants of different countries or districts, 
especially since the World War, have facilitated its diffusion in 
Europe. It can be seen almost everywhere in France and consti- 
tutes a danger against which it is an urgent matter to take 
precautions. 

(II) Prevention of Trachoma.—The only known means of 
preventing the propagation of the disease consist :— 

(a) In looking for and treating those who have trachoma as 
soon as possible. 

(b) In instructing those who live in contact with the disease 
what they should do to keep themselves and their children 
free from contagion. 


As soon as a person with trachoma is discovered he is to be 
reported to the Medical Officer of Health, who in conjunction with 
the patient’s medical attendant will see that treatment by 
an ophthalmic surgeon is carried out until a complete cure is 
effected, and if possible will send him to a special hospital, or if 
there are grounds for it will get the patient repatriated. 

Those who have been in contact with the patient will be examined 
and all those who have been exposed to contagion will be supplied 
with eve-droppers and solutions of glycerinated copper sulphate, 
2°5 per cent., and careful instructions how to use them. 


(III) Protection against Flies.—Very special attention is to be 
paid to driving away or destroying flies. In hospital and at home 
patients with trachoma should be prevented from coming in 
contact with flies by mosquito curtains over the bed, or by protect- 
ing the windows and doors with wire netting, the apertures of 
which are 2 mm. square. 

(IV) Disinfection.—Instruments, linen or dressings which have 
been soiled with trachoma virus should be at once placed in a 
solution of sodium cresyl, 4 per cent., or sterilized by boiling in a 
solution of sodium carbonate, 2 per cent. 

The patient should be recommended never to rub the eyes with 
the fingers, but with.a cleay, | .iidkerchief, and after washing the 
hands with soap to steep 1g); in a 2 per cent. solution of copper 
sulphate.”’ 
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However, as has been said, obligatory notification is a dead 
letter in France, even in the towns where the ophthalmic surgeons 
who recommended its adoption practise. 

(b2) Industrial Measures.—In trachomatous countries where 
there are large manufactories an ophthalmic inspection by a 
specialist appointed by the management would do much for 
prophylaxis, by giving advice as to treatment, by issuing eye- 
drops, and by publishing some simple information about the 
hygiene of the eyes. 

It has already been indicated that accidents to the eye while at 
work have given rise to many claims for indemnities by workers in 
whom an undiagnosed or an incubating trachoma is present. 
There is no reason to suppose that an accident, per se, can cause 
trachoma, but the efflorescence of an already existing trachoma 
may result from an accident to the eyes. 

It is of great importance in trachomatous countries for the 
surgeon who first examines the case to state in his certificate 
whether or not there are signs of trachoma present in either eye. 

The question has been dealt with in the books by Morax et Petit 
and by Cuénod et Nataf (vide supra). 

(b8) Regulation of Industrial Immigrants.—At certain times 
of the year numerous manua) labourers enter France from Algeria, 
Tunisia and Morocco to carry out work for which labour is 
required. Most of these are trachomatous and many are in an 
actively contagious condition. According to a decree of the 
Maritime Sanitary police these persons are to be dealt with as 
follows :— 

‘* Persons affected with granular conjunctivitis (trachoma) will 
not be allowed to embark. If a ship brings persons so affected 
their disembarkation will be forbidden and the cost of their 
repatriation will be at the expense of the ship-owners.”’ 

If this decree were faithfully carried out the sanitary purist would 
be entirely satisfied. But there would be a labour shortage in the 
South of France, and a stout resistance would be put up by the 
Maritime Transport Companies. 

The organization of a scheme for the ophthalmic examination of 
all labour immigrants before embarkation, and for the treatment of 
those with a contagious stage of the disease before they are allowed 
to embark, has been suggested by some of the distinguished 
French oculists who take an interest in the disease. 

(c) A general examination of large sections of the population 
has been carried out in Japan as a preliminary to the establishment 
of a large number of centres for the treatment of trachoma. Many 
of these are already actively functioning. The incidence varies 
greatly, in some places being as high as 50 per cent. For the 
purpose of interesting Government authorities and charitable 
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persons in the economic loss and personal misery caused by the 
disease, it is important in any trachomatous country for the oculists 
to be able to state with some degree of accuracy what the approxi- 
mate incidence is in various places, and not to have to rely on their 
personal impressions, or on the fallacious computation of the 
percentage of patients with trachoma who attend the public 
hospitals and dispensaries. 

Experience has shown that, like the occurrence of gold in mines, 
trachoma often occurs in pockets, being very unevenly distributed. 
Therefore, to make a careful ophthalmic examination of a number 
of men, women and children in a few towns and to state that the 
incidence of trachoma is the same for the whole country as it is in 
the towns investigated is likely to be erroneous. 

Galal and Hindawy, who are Egyptian oculists of experience, 
‘spent a month at Mecca in 1926. They found that the indigenous 
inhabitants of this Holy City were free from trachoma, almost 
without exception. Those who were trachomatous had sojourned 
in other countries, such as Egypt, Palestine, Syria or Mesopotamia 
where trachoma is rife. But among the personnel of the Army of 
Nejd, which is now occupying the City, trachoma is almost 
universal. Nejd is an emirate of Central Arabia, extending east- 
wards from Mecca towards the Persian Gulf. It consists mainly of 
a plateau, where rain is prevalent, and consequently where there is 
cultivation. There are frequent high winds and sand-storms. 
Mecca, however, lies in a valley which is very warm in winter 
and unbearably hot in summer. There is practically no rain, and 
absolutely no cultivation. The extremely limited water supply is 
brought in pipes for more than twenty miles. 

There is no racial distinction between the inhabitants of Mecca 
and their neighbours of Nejd. The authors are unable to offer an 
entirely satisfactory explanation of the apparent immunity of the 
inhabitants of Mecca though the town has been visited annually 
for centuries by thousands of pilgrims from trachoma-stricken 
countries. : 

I record this interesting observation as an instance of the pocket- 
like incidence of trachoma in a country. 

(d) Provision of Treatment in Hospitals and other Clinics.— 
The organization of any form of prophylaxis within the limits of 
a country where trachoma is prevalent must begin with the 
provision of treatment by ophthalmic surgeons who have 
experience of the disease, and of the operative treatment of certain 
stages of the disease and of its sequelae. 

It is my experience that a period of two years special ophthalmic 
work under the continuous supervision of a highly qualified 
surgeon is necessary before a graduate in medicine is made fit to be 
placed in charge of a clinic which may be mainly for trachomatous 
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persons but will certainly be utilized by patients with every 
kind of eye disease. This applies to medical, graduates of any 
nationality. 

These men should be young and, if possible natives of 
the country in which the work is being carried out. A part of the 
training should be carried out in a permanent or temporary 
hospital in the midst of the trachomatous area. 

Ophthalmic annexes to general hospitals are of value. However, 
owing to the fact that the oculist is working in a milieu which is 
not his own, and that his numerous patients cause inconvenience to 
the general hospital work, and also because he has to work much 
harder than the usual provincial hospital medical staff, which may 
give him a distaste for his own work, a special hospital is to be 
preferred. 

Tent hospitals, fully equipped with the best possible Indian tents 
and surgical necessities, can be provided for £500 or £1,000, but 
few climates are suitable for their use throughout the year. Their 
advent to a district is in itself an advertisement of the need for 
ocular treatment. They should stay six months in each camping 
ground, for in a shorter period it is not possible to make much 
impression on the conjunctival condition of the population. 

When a full surgical equipment has been got together it is 
possible to carry on an ambulatory hospital in a large hired house, 
provided there is a suitable operation room. 

In Egypt ambulatory or travelling hospitals have been used 
largely as advertisements of the need for permanent hospitals, and 
‘ to attract the attention of local or central government authorities to 
their duty to provide money for building, equipment and annual 
maintenance. In many cases the distances between populous 
places are so great that a central built hospital would be of less 
practical value.to the more distant places than a travelling hospital 
which could come to them. 

The number of permanent hospitals in Egypt is now 27, while 
there are 14 travelling hospitals. When plans for building an 
ophthalmic hospital are to be made it is of the first importance that 
full details of the accommodation required should be supplied to 
the architect. In hot countries the orientation of the building on 
the selected site is of importance, while the site itself should be 
carefully chosen. 

The extremely hard work required of an ophthalmic hospital 
surgeon in a trachomatous country demands that an adequate 
salary shall be paid, and that the clinical work shall be carried on 
for not more than five hours a day, as the hospital emplovees 
require the rest of the day to clear up, sterilize dressings, etc. It is 
very desirable that the surgeon shall have some time available for 
private practice in order that he may add to his emoluments by 
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treating the well-to-do people of the neighbourhood who usually 
do not wish to come to a hospital, and who destroy the routine of 
treatment for the poorer patients if they do come. 

In Egypt it has been from the people who have received treat- 
ment from the hospital oculist privately at his residence (which 
should never be the hospital itself), that upwards of £100,000 
sterling for the building of ophthalmic hospitals has been 
subscribed. 

(d2) Provision of Treatment in Schools.—This matter has been 
already dealt with. It may be stated that as the result of the 
continuous treatment of trachoma, which is itself a lesson in 
prophylaxis, and of the teaching of ocular hygiene, and of the 
generally improved social conditions of the country the proportion 
of pupils showing any sort of evidence of trachoma, active or cured, 
has been reduced from 97 per cent. in 1907 to 94°6 per cent. in 1927. 

It may seem rather a long time, 20 years to get an improvement 
of only 2°4 per cent., but I consider this not unsatisfactory. 

I should regard with some suspicion figures from a_ highly 
trachomatous country which exhibited that rapid and gratifying 
improvement which we should all like to be able to record. 

There remains to be consideréd what is to be done in day schools 
in a country such as England, where trachoma is merely sporadic, 
and also in boarding schools when the presence of trachoma is 
discovered. 

In London County Council primary schools all children are 
examined by the School Medical Officer and if their vision is not 
of full acuity or if they have any conjunctivitis they are sent for 
examination to the ophthalmic department of one of the general 
hospitals or to one of the five ophthalmic hospitals (in some of 
which there are special clinics for school children). If trachoma is 
diagnosed by the ophthalmic surgeon the School Medical Officer is 
notified, who sends the child for examination to the Ophthalmic 
Medical Officer of the London County Council. If he confirms the 
diagnosis the child is, with the consent of the parents, sent to a 
boarding school near London, at Swanley, where treatment for the 
disease is carried out by experts, under admirable conditions for 
the child. The child is kept at Swanley until a cure is effected. 

The average number of days’ stay for trachomatous children at 
Swanley during the last eight years has been 150, 164, 145, 596, 
888, 486, 473, 676. These periods seem to be rather prolonged, 
and are not encouraging for the establishment of similar institu- 
tions. It is possible that owing to the shortage of trachoma cases 
children were detained beyond the period for actual cure of the 
disease in order to keep the institution open. Occasional out- 
breaks of trachoma still occur in London, the 201 cases notified in 
the district of Poplar in 1924-25 being an instance. 
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The number of admissions to Swanley was 24 in 1928-29, 31 in 
1929-30, and 42 in 1930-31. 

There is little doubt among most ophthalmic surgeons in 
London that the gradual elimination of trachoma from the London 
County Council schools has been due to the careful segregation of 
all cases of trachoma when found. (Reports of the Metropolitan 
Asylums Board). 

On the other hand I have already stated my opinion that 
trachomatization occurs but rarely in modern well-ventilated and 
scrupulously clean day schools, in which ordinary hygienic 
precautions are observed. Such contagion as is incurred is effected 
outside the school, generally in the family. 

The question of boarding schools is entirely different. In the 
old Poor Law schools in London, in 1874, Nettleship found 42 
per cent. of trachoma. A re-examination by Stephenson in 1896 
showed that this had been reduced to 4°91 per cent. This was 
effected by segregation and treatment of those affected. 

At the present time it is believed that there is little or 
no trachoma among the pupils at boarding schools in England, 
though it would be possible for an outbreak to occur and to attain 
considerable dimensions before it was recognized and dealt with. 
Recently, I detected a single case in a naval college near London. 
The boy was immediately removed from the college and came 
under treatment by me in London. He had stage Tr. I accom- 
panied, as is almost invariably the case, with slight pannus, only 
recognizable with the slit-lamp. He was cured and after treatment 
exhibited neither cicatricial marking of the conjunctiva nor 
pannus, as observed with the slit-lamp. 

In Ireland the condition is very different. Lavery examined the 
boys and girls in ten different orphanages where the proportion of 
trachoma varied from 11°56 per cent. to 20°5 per cent. (Lancet, 
Nov. 22, 1930.) At an institution in County Cork 25 per cent. of 
the girls had well-marked trachoma. 

The fact that most of these institutions are under different 
management and have different sources of income, makes any 
comprehensive plan for the betterment of their conditions very 
difficult. 

The fact ought to be recognized by the public health authorities 
of the Irish Free State that a formidable danger to the Irish Nation 
is in being. A danger which reduces in many cases the sufferers 
from a disease to the same condition as that of a backward nation, 
owing to the effect it has on preventing the proper utilization of the 
school years and in a fair proportion of cases resulting 
in permanent depreciation of vision, more than 20 per cent. 
becoming statutorily blind (less than 6/60.) 

I have considered the case of Ireland particularly as the trachoma 
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conditions there are not unlike those in several nations of Central 
Europe. | 

The system of medical inspection of schools should be made 
compulsory for all boarding schools and for all institutions where 
young persons under 16 years of age are boarded and an 
experienced ophthalmic surgeon should examine the eyes of every 
person by everting the eyelids. The greatest care should be taken 
to avoid infection of healthy persons by the hands of the oculist 
who may have just examined a highly contagious case. To avoid 
this indiarubber gloves must be worn, and after each case the 
gloved hands should be rinsed in a strong antiseptic solution which 
is washed away under a stream of water. 

However, a mere compilation of statistics is of little value unless 
it can be found possible to segregate all trachomatous children 
found in boarding schools, in separate schools or institutions and 
apply skilled treatment under the direction of an ophthalmic 
surgeon. I must again note here that the results of the treatment 
of trachoma by an ophthalmic surgeon and by a nurse in the 
absence of the surgeon are two very different things. In the latter 
case improvement is manifested only very slowly and the develop- 
ment of corneal ulceration as the result of insufficiently careful 
treatment is not uncommon. In the hands of a skilled surgeon 
very rapid and gratifying results are obtained by daily treatment 
in securing cicatrization of the trachomatous conjunctiva. 

In cases where a child is admitted to an institution with an 
already existing trachoma an attempt should be made to get under 
hospital treatment the other members of the family who are 
affected. 

Similar proposals have been made by Lavery in the article in the 
Lancet already referred to. 

In the schools of all countries where trachoma is rife the 
measures taken should be augmented by simple lessons on ocular 
hygiene. These should be taken from a printed leaflet prepared by 
an ophthalmic surgeon. 

(e) The training of qualified medical men as ophthalmic 
specialists has been considered. It is only by the services of such 
specialists that many of the sequelae of trachoma can be dealt with. 
The training of doctors in general practice to enable them to treat 
the trachomatous conjunctiva with drugs can be carried out under 
the supervision of an ophthalmic surgeon wherever there are an 
adequate number of trachoma cases to deal with, either in a 
hospital clinic or in a school. A month should suffice for this, 
during which full opportunity should be given for carrying out 
mechanical treatment or expression of granulations. 

The training of nurses to carry out trachoma treatment takes 
much longer than this, and depends on the facilities for the work, 
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and on the mental capacity of the individuals. Their interventions 
should be limited to the application of drugs to the everted 
conjunctiva. 

The training of men such as barbers to do some form of trachoma 
treatment and to assist in teaching prophylaxis in distant villages 
by distributing printed pamphlets or by reading or reciting from 
such has been tried in Russia in pre-war days, it is said with some 
success. I tried this method in Egypt but found it without value 
when utilizing individuals who had other duties. 

It is important that the personnel at institutions to assist mothers 
or their children should have some instruction in simple treatment, 
and that they should give a few words of advice in elementary 
prophylaxis as regards the eyes. When necessary the mothers 
should be instructed where they can obtain medical assistance. 

The provision of lady visitors to the homes of the poor can be a 
very useful adjunct to trachoma prophylaxis. These ladies, who 
may be voluntary workers, or religious sisters, or visiting nurses 
can give important assistance in any anti-trachoma campaign. 

(6) International Prophylaxis. — (a) Frontier examination. 
Typically this is carried out in the United States of America for 
all immigrants who propose to become citizens of that country. 
A stringent examination is carried out by skilled medical ‘officers, 
which includes eversion of the eyelids. 

All cases are considered to be trachoma in which there are 
characteristic granulations which do not tend to disappear when 
the subject is placed for a few days under hygienic conditions, or 
when ordinary treatment for two weeks does not effect a cure of an 
abnormal condition of the conjunctiva. 

Cases of cured trachoma, Tr. IV, are eligible for admission. 
_ Lesions such as marked pannus, corneal cicatrices or entropion 
definitely exclude. 

As it is an obligation for steamship companies to return to the 
port of embarkation any person excluded as trachomatous, there 
are at various European ports centres of treatment for prospective 
immigrants. There is such a centre at Southampton, called 
Atlantic Park. Here treatment is carried out which in many cases 
renders a subject of trachoma eligible for admission to the United 
States. 

In practice it is not always easy for an ophthalmic surgeon to 
state whether a prospective immigrant who has the stages Tr. III 
or Tr. IV will be allowed admission. 

(b) La Ligue contre le Trachome was founded at the Pasteur 
Institute in Paris in 1923 with the following objects :—To bring 
together everything that has been written about trachoma; to 
spread abroad sound information as to prophylaxis and hygiene; 
to create teaching centres; to get research work on the aetiology, 
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diagnosis and therapeutics of trachoma carried out; to set on foot 
an organization to deal with anti-trachomatous hygiene and thera- 
peutics; to obtain the help of all those who are interested in 
trachoma; to look out for financial support, and generally to do 
everything possible to further the struggle against the disease. 

La Ligue contre le Trachome has held each year several scientific 
meetings at which the members have read papers on trachoma 
which have been discussed. In spite of very slight financial 
support the league publishes a quarterly journal, La Revue Inter- 
nationale du Trachome, in which a number of important papers 
have been published. The review has been the means of bringing 
into touch with one another those who have to do with trachoma. 

The interest which has been aroused in international ophthal- 
mological circles recently is largely due to the review and to 
the self-sacrificing labours and generosity of a distinguished 
Parisian oculist, Dr. Victor Morax. 

(c) Organisation Internationale de la Lutte contre le Trachome. 
At the XIIIth International Congress of Ophthalmology held at 
Amsterdam in 1929, it was proposed to form an organization with 
the above title. Owing to the labours of Prof. Dr. de Grosz, of 
Budapest, as President and of Dr. Wibaut, of Amsterdam, as 
Secretary-General, a meeting of 64 delegates appointed by 32 
ophthalmological societies was held in the Council Chamber of the 
League of Nations, at Geneva, in 1930. 

The organization has the following aims :— 

(1) To encourage the collaboration of the different organizations 
which are fighting trachoma. 

(2) To work with the international organizations of public 
health. 

(8) To carry out investigations on trachoma with a view to the 
study of the geographical incidence, the gravity and the sequels of 
the disease. 

(4) To study all measures relative to the fight against trachoma, 
to assist these measures and to propose their propagation. 

(5) To organize meetings to consolidate the scientific bases of 
the fight against trachoma, to elucidate the problems of its 
aetiology, of its fundamental causes, of the diagnosis, of the 
pathology, of the therapeutics, and of the prophylaxis of the 
disease, as well as of the scientific and social questions which are 
involved in order that the legislative measures which are indicated 
inay be proposed. An executive committee was elected which is 
composed as follows :— 

President.—de Grosz, Hungary. 

Vice-Presidents. .— Angelucci, Italy; Birch-Hirschfeld, 
Germany; MacCallan, Great Britain; Marquez, Spain; Morax, 
France; Park Lewis, U.S.A.; Szymanski, Poland. 
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Members.—Brandes, Belgium; Kadlicki, Czecho-Slovakia ; 
de Lapersonne, France; Myashita, Japan; van de Hoeve, Holland. 

Representatives of the League of Nations.—Jitta, Holland; 
Lutrario, Italy. 

Secretary-General.—Wibaut, Holland. 

Hon. Secretary.—Tewfik, Egypt. 

The following decisions were arrived at :— 

(1) An endeavour is to be made to interest the different govern- 
ments in the objects of the organization through the different 
Ministries of Public Health, and if possible to obtain financial 
support, as the organization has no funds at its disposal even for 
the most trivial purposes. 

Also to offer such advice, as may be asked for, on the national 
prophylaxis of individual countries. 

(2) To form an international library on the subject of 
trachoma, and to ask authors to send copies of all articles and 
books on trachoma. 

Also to publish quarterly a review of all the articles on trachoma 
which have appeared in the ophthalmological journals. 

(8) For the forthcoming XIVth_ International Ophthal- 
mological Congress at Madrid it is proposed to have a symposium 
on the micro-biological aetiology of trachoma; a report on the 
rdle played by the constitution in trachoma, if any; an enquiry on 
very early trachoma in the child. 


Conclusion 


In conclusion, I may quote a paragraph from my _ book 
‘‘ Trachoma and its Complications in Egypt,’ which was 
published in 1913, and is now out of print :— 

‘‘ The different methods in which ophthalmic relief may be 
given have been thoroughly studied and no time has been spared 
in the consideration of the various suggestions which have been 
made. Realizing the impossibility of effecting an ophthalmic 
revolution in any finite period it has been considered all important 
to put those means of relief which future generations will use on a 
firm and lasting basis.”’ 

These means of relief from the pains and discomfort of trachoma 
and from the loss of earning power which the disease often entails, 
may differ in various countries. But before any scheme of prophy- 
laxis can be accepted by any community those who are severely 
affected by the disease must be able to experience the benefits 
conferred by skilled treatment. Therefore, the establishment of 
an ophthalmic hospital, where every kind of eye disease can be 
treated is the first step in prophylaxis, for it is useless to try to 
teach poorly educated people that they should observe hygienic 
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rules for their chiidren, when they themseives are incapacitated, 
partially or completeiy, by the results of trachoma, such as eye- 
lashes rubbing on the sensitive cornea, which common talk 
informs them can be cured by operation. 

The establishment of a conveniently situated ophthalmic hospital 
or of an adequateiy equipped annexe to a general hospital with a 
skilled oculist in charge, therefore, is the foundation stone of 
prophylaxis as well as of treatment. 

‘From this centre will develop various branches of work, 
including treatment of the pupils in schools, lectures on ophthalmic 
hygiene, distribution of pamphlets giving instruction for the 
prevention of infection, provision of first aid in eye disease in the 
remoter villages, talks in simple language to collections of women 
of the necessity of cleanliness for their children and of the way it 
should be effected.”’ 

For different countries different arrangements will be required 
for dealing with different physical features and with different 
modes of thought of the inhabitants, but some near or even 
distant centre where skilled ophthalmic treatment can be obtained 
is the corner stone in any scheme of prophylaxis. 

Whatever success may attend a well-thought-out prophylactic 
campaign quick results must not be expected, but enthusiasm 
allied with cool calculation and determination to look far ahead 
beyond the span of life of the originators will work a vast 
improvement. 

In European countries, where material conditions are not too 
bad, epochs of improvement may become manifest in decennial 
periods, while in some Eastern lands the periods must be those 
dynastic ones of Ancient Egypt. 








ANNOTATION 


Herbert’s Peripheral Pits 


MacCallan, writing in the Archives d’Ophtalmologie for April, 
1931, has drawn attention to the fact that Herbert’s work on the 
corneal manifestations of trachoma has been overlooked by certain 
Continental writers in recent publications on this subject. 

Twenty years ago MacCallan published an article in the Archives 
@’Ophtalmologie (September, 1911) in which he drew attention to 
the marginal pits of Herbert. He wrote “there are certain cases 
of healed trachoma where the only signs indicating that this disease 
ever existed are either the remains of a vascularized pannus or the 
presence of little depressions at the upper part of the periphery of 
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the cornea. These were first described by Herbert and later by 
Meyerhof.” Herbert’s description was published in the Trans. 
Ophthal. Soc. U.K., vol. XXIV, p. 67, 1904. 

‘These peripheral pits are the result of cicatrisation of tracho- 
matous follicles at the limbus. Trachomatous follicles at the limbus 
are common enough, having the appearance of five or seven little 
rosettes at the upper part of the cornea. These rosettes and the 
pits, according to Egyptian experience, do not indicate any disease 
other than trachoma.” 

MacCallan notes that some writers (Bonnet and Trantas”) appear 
to regard the corneal manifestations of trachoma as important; it 
will be regrettable if they attach any other name than that of 
Herbert to the pits and marginal rosettes of the cornea which have 
been recognized in Egypt for a quarter of a century. 








ABSTRACTS 


IL—RETINA 


(1) Larsson, Sven (Stockholm).— Operative treatment of 
detached retina by means of diathermy and trephining. 
(Operative Behandlung von Netzhautabhebung mit Elektro- 
endothermie und Trepanation.) Acta Ophthal., Vol. VIII, 
p. 172, 1930. 


(1) Larsson advocates his method of treatment as preferable to 
Gonin’s as it does not depend on the localization and closure of 
holes in the retina. The principle involved is the old conception 
of producing an adhesive choroiditis, such as was attempted by the 
injection of chemical irritants or by galvano-cautery of the sclera. 
Experimentally, Larsson has shown that in the rabbit the applica- 
tion of diathermy to the sclera can produce vitreous changes with- 
out producing necrosis of the sclera. Seven cases in which the 
method was used are reported ; in five, the author is satisfied with 
the result; in one there was improvement though the detachment 
remained over a large area; in one there was no change. 

The procedure consists in dissecting up the conjunctiva over a 
segment corresponding as nearly as possibly to the detachment. 
The sclera corresponding to the detachment must then be exposed, 
muscles divided (at their tendinous insertions), if necessary. The 
globe may have to be rotated forward ; this can be done by a suture 


* Bonnet, Bulletin de la Société d’'Ophtalmologie de Paris, December, 1928 ; 
Trantas, Arch. d’Ophtal., July, 1930. 
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in a tendinous insertion, and canthotomy may be necessary to 
complete the full exposure of the necessary amount of sclera. All 
bleeding being stopped (best done with diathermy) the small active 
electrode, which has a diameter of about 2 to 3 mm. is applied over 
many points on the exposed sclera, for up to 5 seconds; the large 
electrode is kept on the leg. The current needed should be of such 
_a Strength as to produce no more than barely perceptible sparking ; 

the effect of the diathermy on the sclera is to produce brownish 
discoloration at the point of contact. One or two trephinings of 
the exposed sclera complete the operation, the trephining being 
done to release subretinal fluid and as a prophylactic against a 
reactive rise in intra-ocular pressure. There is no bleeding when 
the trephine cuts through the choroid. Both eyes should be 
bandaged from 8—14 days. Pain after the operation may be severe. 
Atropine should be instilled the day after operation. 


ARNOLD SORSBY. 


(2) Gonin, J. (Lausanne).—Notes on detachment of the retina. 
(Remarques sur les décollements rétiniens). Ann. d’Ocul., 
Vol. CLXVII, p. 361, 1930. 

(2) Gonin divides the subject as follows :— 

Details observed in unoperated cases, 

1. Vitreous opacities. 

2. Retinal haemorrhages. 

3. Holes in the retina. 

4. Areas of choroido-retinitis. 

Observations after operation, 

5. Operation cicatrices. 

6. Changes in the retina. 

7. Function of the retina. 

8. Post-operative complications. 


1. Vitreous opacities.—Fairly well-defined grey-black opacities 
are common in highly myopic eyes without detachment of the 
retina. They are situated centrally and are believed to be the 
posterior elements of a detached vitreous drawn forwards. Quite 
different are the delicate grey-white opacities seen in the far peri- 
phery near the ora serrata, almost always to be seen in simple 
detachments. They are of grave significance in cases in which 
detachment of retina has not yet been discovered. More obvious 
opacities like little pieces of cotton wool are sometimes seen in front 
of small retinal holes. A diffuse central vitreous haze, such as 
occurs in certain cases of choroiditis, is of grave prognosis in cases 
of retinal detachment which it complicates. 
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2. Retinal haemorrhages.—Small retinal haemorrhages are 
nearly always to be seen in cases of recent retinal detachment and 
then nearly always indicate the region of the hole although they 
are not necessarily at its very margin. Such haemorrhages some- 
times precede the discovery of a detachment and are common in 
the rapid extension of a detachment. These haemorrhages are 
more common in superior than in inferior detachments. The latter — 
are not so commonly accompanied by separation of vitreous from, 
retina as the former. This separation may detach the internal 
limiting membrane from the retina and so cause the haemorrhages. 

Retinal detachment resulting from haemorrhage occurs in pene- 
trating wounds, when the haemorrhage is uveal in origin, and 
also in nephritic or diabetic retinitis in which the haemorrhage is 
retinal. In the latter cases the detachment may be started by 
traction of a vitreous blood clot. 

3. Retinal holes (déchirures).—Holes in the retina are to be 
found in almost all cases of retinal detachment if sufficient time and 
care be taken in searching for them. Holes as large as twelve disc 
diameters across and as small as }-disc diameter are seen. The 
smallest holes may have an appearance like that of a small retinal 
haemorrhage except for a thin greyish edge of the rolled-up retina. 
In the far periphery they are often only found with great difficulty 
as the detached retina near the ora serrata transmits the red reflex, 
and contrast is slight. In 180 cases of detachment carefully 
examined, only 26 failed to reveal a hole. Of these, 8 had corneal 
opacities, and 5 displayed the retinal holes during the course of 
treatment. *Lance-shaped (a lambeau, lancéolaires), horse-shoe 
or semilunar holes are the commonest. The concavity is always 
towards the periphery. Occasionally a small retinal hole is seen 
with what is considered by Gonin to be a minute fragment of retina 
floating in the vitreous in front of it. 

Holes may occur without the consequent development of detach- 
ment. Uncertainty is occasioned by cysts of the retina in some 
cases. A dome-shaped appearance with red centre and greyish 
surround is seen, but without any details of choroid structure 
which should usually be visible through a hole. 

4. Choroido-retinitis.—Frequently one may see in cases of 
detached retina either disseminated patches of atrophy from 
choroido-retinitis or a row of patches of atrophy near the ora 
serrata, as commonly found in senile or myopic eyes without 
detachment. It is uncommon not to find such a spot in the neigh- 
bourhood of holes in the retina (especially in those ‘‘ 4 lambeau.’’) 
Often the only pigment spot in the whole fundus is that near the 
retinal hole. 








*The shape implied by the term &@ lambeau is possibly best described in 
English as tongue-shaped. 
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5. The cicatrix of cautery puncture.—Examination of the eye 
five or six days after cautery-puncture shows usually a circular 
white area in the fundus surrounded by slight pigmentation and 
usually some small spots of haemorrhage. This corresponds with 
the site of puncture. Parallax shows the white area to be further 
out than its margin. It is formed by the conjunctiva covering the 
puncture. Occasionally it is red, when there has been undue 
haemorrhage under the conjunctiva. A white substance—like white 
of egg cooked hard—is sometimes present in or near this spot. If 
it is at one edge of the puncture, it is always the peripheral or 
anterior edge. It may be present at one of two punctures made on 
separate occasions and not at the other. If so, it is always at the 
more anterior puncture. This albuminous coagulum of the vitreous 
indicates the level to which the vitreous had become detached from 
behind forwards and is a useful guide to the antero-posterior site 
of the retinal hole. The circular white patch of cautery puncture 
in a few weeks becomes surrounded by a pigmented zone which 
indicates the area of adhesion between retina and choroid. This 
area is usually about three times the diameter of the puncture. The 
latter is about 2 mm. wide. An area of adhesion results, which is 
about three times the diameter of the puncture. This area is wider 
on the peripheral side of any puncture, and is more extensive in 
peripheral punctures than in post-equatorial punctures, and in 
cases of recent detachment than those of some weeks’ duration. 

6. The condition of the retina.—At the first examination after 
operation, if the hole is closed, the retina is usually found to be in 
place even if the hole and detachment were of the upper part of the 
retina and if the retina happened to be widely separated from its 
bed. It is not known if this replacement takes place at the time 
of operation or if the fluid escapes from outside the retina during 
the few days before firm closure of the hole is produced. In cases 
of detachment of some weeks or months, the replacement of the 
retina is often not complete as shown by lack of choroidal pattern 
or slight irregularity of the surface of retina. Further in old 
cases, the extent of pigmentation around the puncture is less and 
this suggests incomplete or less firm attachment of the retina. 
Occasionally, retinal folds radiate from the site of puncture but 
usually disappear, and only cause troublesome metamorphopsia if 
near the macula. Prognosis is less good when ballooning of the 
retina occurs around the cautery-puncture scar, for it indicates 
traction on the retina by vitreous and is likely to be followed by 
fresh retinal holes near the scar. In the case of old detachments, 
the escape of subretinal fluid by a cautery-puncture below may 
lead to retinal detachment above. 

7. The return of visual function.—The scar of the puncture if 
within the region belonging to the physiological field of vision 
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naturally produces a scotoma. This is of no more consequence 
than Marriotte’s ‘‘ blind spot.’’ The return of the detached retina 
to place after only two weeks is followed usually by normal vision 
and colour perception although the latter may at first be sub- 
normal. The older the patient and the longer the period of detach- 
ment, the less good is the visual result. 

8. Complications of operation.—Gonin observed in six or seven 
cases severe vitreous haemorrhage after puncture operation in 300 
cases. One was a haemophilic, two others involved father and son, 
a fourth had previously had spontaneous haemorrhage in the other 
eye. These haemorrhages usually occur six to ten days after the 
operation. They may be connected with the general condition— 
hypertension, diabetes,—but especially with the site of the opera- 
tion, i.e., near the venae vorticosae. In all, about 12 cases of 
fairly grave haemorrhage occurred in 300 operations. In some 
re-absorption of the haemorrhage occurs in a few weeks. In others 
it remained. Occasional mild iritis was noted, and two cases of 
glaucoma. In only one case was there complete loss of the eve 
owing to orbital cellulitis which extended into the wound. 


HuMPpHREY NEAME. 


(3) van Lint (Brussels).—Sclero-retinal thermo-cauterization 
in detachment of the retina. (La thermocautérisation 
scléro-rétinienne dans le décollement de la rétine). Arch. 
d’ Ophtal., September, 1930. 


(3) van Lint holds the opinion that sclero-retinal cauteriza- 
tion is the best surgical procedure in detachment of the retina. It 
is commonly termed Gonin’s operation, though not quite 
accurately, as Gonin’s technique consists in ascertaining the posi- 
tion of a hole in the retina and applying the cautery at this spot, in 
an endeavour to close the hole and thus prevent the passage of 
vitreous humour beneath the retina. van Lint maintains that the 
cauterization does not always close the rent: that in some cases no 
rent can be detected : that the cauterization induces a firm adhesion 
between the sclera and the retina causing a veritable re-attachment. 

In this paper the author voices the unspoken opinion of other 
observers that undue importance has been given to the hole in the 
detached retina in relation to treatment by cauterization. He 
believes that the result does not depend so much on the closure of 
the rent as on the sclero-retinal synechia which is induced by the 
cauterization. 

No argument has been advanced which proves conclusively the 
aetiological rdle of the retinal hole. Gonin records instances of 
cure in cases in which either no hole could be found, or it was so 
extensive that cauterization in its immediate neighbourhood was 
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deemed preferable. Weill reports that he obtained good results in 
his early cases although the cautery had not touched the retinal 
tear. 

van Lint agrees that certain cases appear to support Gonin’s 
contention strongly; these are cases in which the retinal hole is 
situated outside the zone of the detachment, and in which cure 
resulted from cauterization of the rent. 

The mode of action of the thermo-cautery is to provoke between 
the sclera and that portion of the retina reached by the cautery, an 
inflammation which is followed by firm adhesion between these 
two structures: the choroid might be said to play the part of 
cement. The solidarity of the adhesion which can be induced 
between the sclera and the retina is astonishing: van Lint 
compares it to actual soldering. 

In spite of the statements of some authorities van Lint is 
emphatic in his opinion that thermo-cauterization is infinitely 
superior to chemical cauterization. He fully approves of Gonin’s 
technique, and asks :—Is there any difference in adopting it when 
the aim is the closure of a hole in the retina or when it 
is the inducement of adhesions between the two membranes? It 
is simpler to aim at sclero-retinal cauterization only. Localization 
of the hole in the retina is sometimes difficult, requiring much time 
and attention, and when found it is essential to determine 
accurately its position on the surface of the sclera. The partisans 
of adhesive inflammation may undertake operation when the most 
careful search has failed to discover a retinal rent. Logically, 
those to whom the aetiological rdle of the tear in the retina is an 
article of faith cannot interfere in such cases. ‘‘ There is no 
chance of closing a hole which does not exist.”’ 

In the writer’s opinion Gonin’s great merit lies not in having 
proved that detachment of the retina can be cured by cauterization 
of the rent in it, but in having demonstrated that the eye will 
tolerate without damage the introduction into the vitreous of a 
thermo- or a galvano-cautery. 


J. B. Lawrorp. 


(4) Stewens, Hermann (Dortmund).—Retinitis and detachment 
in nephritis of pregnancy. (Ueber die Ursache und des 
Verhalten der Netzhautentziindung und—ablésung bei 
Schwangerschaftsnierenerkrankung). Zeitschr. f. Augen- 
heilk., Vol. LXXII, p. 293, 1930. 


(4) Stewens reports as an interesting contrast two cases of 
nephritis of pregnancy, complicated by retinitis and _ bilateral 
retinal detachment. The feature common to both cases was 
the appearance of all the symptoms in the seventh month of 
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pregnancy, the patients being previously in perfect health; 
oedema, increased blood-pressure, and albuminuria were present 
in both cases, in addition to the eye changes. In the course taken 
by the disesaes the two patients differed greatly. In the first case, a 
primipara, the blood-pressure reached 275mm., but there was no 
increased blood urea; the detachment was caused by choroidal 
lesions, star formation at the macula coming on later when the 
detachment was regressing. The eyes recovered practically 
completely and in spite of the apparently mild nature of the 
nephritis and of labour being induced, the general condition passed 
into chronic nephritis. The second case was a multipara ; there was 
marked increase of blood urea (178 mg. per cent.), and the blood- 
pressure was much lower being 220 mm. The retinitis was 
severe, in contrast to the first case; the detachment regressed 
independently of the retinitis after interruption of pregnancy. In 
this case the apparently severe nephritis resolved completely, but 
the retina and optic nerve showed atrophy to a marked degree. 
Stewens sees in his cases evidence that detachment of the retina 
is independent in its cause and course from the retinitis, and that 
the retinitis itself is independent of the increased blood-pressure. 


ARNOLD SORSBY. 


(5) Clapp, C. A. (Baltimore).—A case of tuberculous retinitis. 
Amer. Jl. of Ophthal., April, 1930. 

(5) Clapp’s case is published because it proves ‘‘ as far as one 
can prove in cases of tuberculosis of the eye, both the correctness 
of the diagnosis and the efficacy of the treatment.’’ The patient 
when first seen in 1926 was a boy of 18 years of age who had been 
struck in the left eye four years previously by a base-ball. This 
eye had no P. L., was soft and showed evidences of old chronic 
iridocyclitis. There was a tuberculous family history. The right 
eye showed some vitreous opacities, old areas of choroido-retinal 
atrophy and in the lower nasal quadrant of the fundus, large fresh 
haemorrhages with numerous exudates. An intradermal tuberculin 
test (‘001 mg.) was negative and the condition improved somewhat 
with rest although some haemorrhage remained. Six weeks later 
the haemorrhages were still present so a second tuberculin test was 
performed by a more experienced worker and a positive result was 
obtained with only ‘0001 mg. Injections were therefore given over 
a period of 6 months starting with ‘000001 mg. of bacillary filtrate 
and working up eventually to 1°25 mg. After the first two months 
the haemorrhages had absorbed, though some retinitis proliferans 
remained. At the same time the patient demanded to have the 
opaque lens removed from his blind left eye. The eye remained 
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inflamed after the operation and was excised. Histological exam- 
ination showed typical tuberculous lesions with some giant cells, 
thus lending support to the diagnosis of the tuberculosis in the 
fellow eye. The author considers that this case teaches some 
important lessons (i) The necessity for great care in the perform- 
ance of the tuberculin skin test, since the first one, performed by an 
inexperienced man gave a negative result (ii) The efficacy of 
tuberculin when properly administered (iii) That profuse retinal 
haemorrhage in young adults is usually the result of tuberculosis. 


F. A. W-N. 








II.—PATHOLOGY 


(1) Allen, I. M.—A clinical study of tumours involving the 
occipital lobe. Brain, Vol. LIII, Part II, 1930. 

(1) The following is Allen’s summary of the results of 
examination of occipital lobe tumours from the National Hospital, 
Queen Square :— 

(1) The clinical features of 40 cases of tumour of the occipital 
lobe have been reviewed, and their frequency, pathogenesis and 


significance discussed. 

(2) The initial symptoms were epileptiform attacks in 30 per 
cent.; a visual aura or visual hallucinations in 12°65 per cent. ; 
general mental impairment in 17 per cent.; headache in 35 per 
cent.; transient or progressive failure of vision in 15 per cent.; 
and strabismus is 2°5 per cent. In only 12°5 per cent. did the 
initial symptoms suggest that the visual paths were involved. 

(3) The relative frequency of different symptoms of tumour 
of the occipital lobe was as follows :—Visual hallucinations, 25 
per cent.; symptoms suggesting abnormality of the visual fields, 
16 per cent. ; epileptiform attacks, 52°5 per cent. ; auditory hallu- 
cinations, 5 per cent.; abnormal tastes and smells, 12°56 per cent. ; 
headache, 95 per cent. ; diplopia, 22 per cent. ; impairment of vision, 
57 per cent.; disturbances of speech, 35 per cent.; spontaneous 
subjective sensations, 30 per cent.; disturbances of motor func- 
tions, 52 per cent.; and mental symptoms, 55 per cent. 

(4) Important findings on the examination of the patient were 
the following: Mental changes, 60 per cent.; contra-lateral 
homonymous defects of the visual fields, 94 per cent.; papill- 
oedema or optic atrophy, 70 per cent. ; inequality of the pupils, 35 
per cent. (contralateral pupil the larger in 25 per cent.); ocular 
pareses, usually of the external recti, 30 per cent.; nystagmus and 
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nystagmoid jerkings, 35 per cent.; disturbances of speech func- 
tions, 30 per cent. (50 per cent. of left-sided tumours) ; disturbances 
of sensation of the suprathalamic type, 55 per cent.; and minor 
degrees of motor disturbance usually in the contralateral limbs, 90 
per cent. 

(5) The changes in the visual fields found in the majority of 
cases occurred only in the contralateral halves of the fields. In 
individual cases the visual fields showed : (a) complete hemianopia 
up to the fixation point; (b) incomplete hemianopia with spacing 
of the field for central vision ; (c) quadrantic effects ; (d) peripheral 
crescentic defects; and (e) no abnormal changes. When vision 
was failing a concentric contraction of the visual fields was some- 
times found added to the above variations. 

(6) An attempt was made to group the symptoms and physical 
signs as focal, neighbourhood and those due to increased intra- 
cranial pressure. Focal symptoms and signs were limited to 
unformed visual hallucinations and distortions of the visual fields. 
Neighbourhood symptoms and signs were of considerable import- 
ance in localization, and with the exception of disturbances of 
speech were probably the result of oedema or vascular changes in 
the neighbourhood of the tumour, or of pressure upon adjacent 
structures, sometimes increased by raised supratentorial pressure. 
Symptoms and signs resulting from increased pressure in some 
cases were confusing and increased the risk of an error in 
localization. 

(7) In the majority of cases symptoms of increased intracranial 
pressure dominated the clinical picture from the beginning; in a 
few epileptiform attacks occurred for some time; and in others 
there was a history of exacerbations of increased intracranial 


pressure for as long as two years. 
j. A. P. 


(2) Gabrielides, Const. (Athens).— Cysticercus within the 
vitreous. (Cysticerque intra-vitréen). Rev. gen. d’Ophtal., 
April, 1929. 

(2) Gabrielides commences by giving his reasons for the 
designation of his case as above. ‘‘ The above title has been 
given, and not ‘ cyst of the vitreous ’ or ‘ suprapapillary cyst ’ or 
‘ rare ophthalmoscopic appearance,’ because, after a minute study 
of the differential diagnosis between cysticercus of the vitreous 
and remains of the hyaloid artery, the canal of Cloquet, retinal or 
hyaloid haemorrhages, and even the rare forms of exudative 
retinitis, we come back to our original diagnosis of parasite of the 
vitreous.’’ Having quoted this statement as showing the care 
which the author has taken in his diagnosis one may pass over the 
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diagnostic points and come to the description of what the author 
saw: there is a sketch in the original. The patient was a woman 
of 55 years and the left eye, for which she sought advice, was 
totally blind from retinal detachment. The cyst was discovered 
in the right or ‘‘ good’”’ eye. Immediately in front of the disc 
there was a greenish iridescent cyst-like body. It was about one 
quarter the size of the disc. It was prominent about 16 D. and 
was attached at a point on the right-hand side of the disc. From 
this point it curved to form a kind of neck, which was followed 
by the principal portion composed of two more or less spherical 
swellings of different sizes. The whole cyst was in the vitreous, 
and on the front of it there was a brilliant white point. The fundus 
vessels passed behind the cyst, which swayed to and fro with 
movements of the eye and head. The white point was probably 
the receptaculum capitis at the bottom of which would be the head 
of the parasite. In spite of many examinations the author never 
saw any undulatory movements, nor did he ever see a head coming 
out of the receptaculum. From this and other facts (examination 
of faeces and of the blood, radiography of lungs, liver and orbit), 
including the fact that although watched for a considerable period 
no change took place in the cyst, the author concludes that the 
parasite is dead. An interesting and very carefully worked out 


case. 
ERNEST THOMSON. 


(3) Keilty, Robert A. M.D. (Washington, D.C.).—The bacterial 
flora of the normal conjunctiva with comparative nasal 
culture study. Amer. Jl. of Ophthal., October, 1930. 


(3) Keilty’s cultures were taken with swabs and planted 
aerobically on blood agar plates. One hundred normal patients 
were examined of whom 43 were sterile in both eyes. Of the 
remaining 57, the majority showed a haemolytic staphylococcus, 
with non-haemolytic streptococcus a bad second. The pneumo- 
coccus was absent, probably because the investigation was carried 
out during the warm summer months. In every case, there were 
obtained colonies of haemolytic staphylococcus from the nares 
while the non-haemolytic streptococcus was frequently found. The 
author is, therefore, of opinion that the majority of the eye 
contaminations were of nasal origin, the infection coming via the 
lacrymal passages or the lymphatics surrounding them. It was 
found that when the colonies were numerous in the eye cultures, 
they were also numerous in the nasal ones, but the converse did 
not hold true, many cases with heavy nasal cultures showing sterile 


conjunctivae. 
F. A. W -N- 
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III.—GLAUCOMA 


(1) Friedenwald, Jonas S, (Baltimore).—The pathogenesis of 
acute glaucoma. Arch. of Ophthal., May, 1930. 

(1) Friedenwald puts forward in this paper an attractive 
explanation of the cause of acute glaucoma. He emphasises the 
necessity of separating this disease aetiologically from chronic 
glaucoma if one is to gain an insight into its true pathogenesis. 
The steps in the argument are briefly as follows. It has been 
abundantly shown by recent workers that the aqueous is a dialysate 
and that the intra-ocular pressure cannot, in the normal state of 
affairs rise higher than the osmotic pressure of the colloids in the 

lood. If it were so raised, say by artificial means, fluid would be 
absorbed from the aqueous by the blood in the uveal capillaries 
until equilibrium was once more restored. In acute glaucoma, 
however, we know that the intra-ocular pressure is much higher 
than can be accounted for by the blood colloids so that some other 
factor must come into play. The only possible one seems to be 
some breakdown in the osmotic barrier against the plasma 
proteins, affecting an extensive area of the intra-ocular capillaries. 
Serial sections of a number of eyes affected with acute glaucoma 
show haemorrhagic oedema of the ciliary body with serous or 
fibrinous exudate when the disease is in an early stage. In the 
later stages the coagulum is more compact and resembles hyalin. 
The inference therefore is that something has happened to the 
capillaries which has made their walls permeable to colloids. The 
most likely explanation is the presence of some endotheliotoxic 
substance in the blood. In confirmation of this, the author found 
that 0°1 c.c. of aqueous removed from the anterior chamber of a 
patient with glaucoma produced a definite swelling when injected 
into the skin, whereas control injections of saline and of aqueous 
removed from a patient with uncomplicated senile cataract did not. 
The presence of such a substance should also lead to an increase in 
the permeability of the walls of Schlemm’s canal, but the approach 
to this canal is blocked by the iris, owing to its being pushed 
forward by the oedematous ciliary body. When this barrier is 
removed as in cases where the disease is cured by miotics with- 
out operation, the intra-ocular pressure will frequently become 
subnormal and remain so for six to twenty-four hours. In his 
second paper, published in the same volume, Friedenwald and 
Pierce give the results of experiments made, to test this hypothesis. 
Histamine, which has the effect of increasing the permeability of 
endothelium, was injected into the vitreous of various animals and 
found to produce marked oedema of the ciliary body with extrava- 
sations of serum and fibrin, the ciliary processes being much 
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swollen, especially at their tips. In most instances the root of the 
iris was pushed forwards but not sufficiently to block the filtration 
angle, owing to the great depth of the anterior chamber and the 
small size of the ciliary body in animals. The histological changes 
were therefore similar to those found in glaucoma, but were less 
severe and more widespread than in human beings. Clinically, 
injections into the anterior chamber caused a short initial rise of 
pressure, followed by a marked drop, with massive oedema of the 
conjunctiva and cornea and mydriasis. When the injection was 
made into the vitreous, the rise of pressure lasted much longer and 
experiments with eserine which caused a partial block to the 
passage of fluid between the posterior and anterior chambers, 
seemed to show that there was no fall of pressure until the hista- 
mine had obtained access to the canal of Schlemm and thus opened 
up channels for the escape of the intra-ocular fluid. 


F. A. W-N. 


(2) Rossi (Naples).—The treatment of glaucoma by drugs and 
operation. (Terapia medica e chirurgica del glaucoma). 
Boll. d’Ocul., August, 1930. 

(2) In this long and detailed paper Rossi gives the results of a 
variety of methods of treatment. He has tested ergotamin alone, 
and combined with calcium and adrenalin, glaucosan, and amino- 
glaucosan and comes to the conclusion that all are powerless to 


arrest the course of glaucoma. 

In the matter of operation, he holds that the classical operation 
of von Graefe, iridectomy, is still unsurpassed in the treatment of 
acute glaucoma; in the more chronic form Rossi has records about 
a large number of patients, operated on after the method of 
Lagrange, and an almost equal number by trephining. He notes 
that both these methods give good results ; that there is no risk of 
further contraction of the field being caused immediately by the 
operation and that in the majority of cases the tension remains 
down and the vision in statu quo. In his figures there is nothing 
to choose between the results obtained by these two methods; in 


both the successes were over 95 per cent. 
HAROLD GRIMSDALE. 


(3) Alajmo, Professor B. (Palermo).—The present position of 
the modern physico-chemical theory of glaucoma. (Lo stato 
attuale della moderna dottrina fisicochimica del glaucoma). 
Arch. di Ottal., April-May, 1930. 

(3) The problem of the intra-ocular pressure has been attacked 
recently from two angles; it has been attempted to correlate the 
changes in the intra-ocular pressure with the varying osmotic 
blood-pressure, and also to base the changes on disturbances of the 
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acid-base equilibrium of the blood and more particularly on the 
degree of concentration of the hydrogen ions in the blood with the 
consequent effects on the endocular fluids. 

Alajmo, in this long paper, deals with both these theories; but 
dismisses the first in a few paragraphs; he concludes that osmotic 
pressure cannot have a decisive influence on the intra-ocular 
pressure but that it must serve to regulate the content of water. 

With regard to the second part, he points out that the ocular 
contents, the aqueous and the vitreous humours, must be 
considered as colloids and therefore subject to the chemico- 
physical laws which govern such bodies. The aqueous must be 
treated as a hydrosol, and the vitreous as a hydrogel. Since it is 
generally agreed that the fluid of the vitreous is identical with the 
aqueous, any change in the latter implies a change in the solvent of 
the vitreous gel ; it is known that expansion of a colloid depends on 
the reaction of its solvent. Is the reaction of the aqueous humour 
changed in glaucoma, and is this change sufficient to account for 
the alteration in the pressure? It is this question which Alajmo 
raises and attempts to answer. 

In a first series of experiments he attempted to alter the reaction 
of the aqueous in the direction of increased acidity. No result was 
obtained by giving drugs by the mouth; on the other hand intra- 
peritoneal injection of large doses of acid phosphate of soda was 
followed by a fall of the intra-ocular pressure; this was more 
marked when the injection was subconjunctival; and when the 
drug was injected into the vitreous there was a marked fall which 
lasted for five or six weeks. 

In a second series, alkaline solution was substituted for the acid; 
when the injection was made subconjunctivally, there was some 
rise of tension during the hours after, and then followed a slight 
fall. The tension became normal in a couple of days. After intra- 
vitreous injection, the immediate rise was followed by a fall, 
broken after about 15 minutes by a second rise; tension became 
normal in about an hour and then fell to sub-normal for 24 hours. 

A third group of experiments was undertaken to investigate the 
results of altering the iso-electric point of the vitreous. Since the 
addition of any proteid to another or to a mixture of proteins will 
change the iso-electric of the whole, this will alter its behaviour 
to any given solvent. Previous investigators have lowered the 
iso-electric point of the vitreous by injections of varieties of 
gelatine. 

Alajmo has made use of normal horse serum, serum from the 
subject, and white of egg in isotonic solution. In all these the 
immediate rise was followed by a fall to a tension considerably 
below normal, to regain normal limits in a few days. 

Finally, Alajmo gives the results of subconjunctival injections 
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of 2°4 per cent. solution of acid sodium phosphate. In all cases 
there was reduction of tension. 

Summing up, Alajmo points out that the primary cause of giau- 
coma must be an increase of volume of the vitreous; given this, 
everything else follows. The blocking of the angle of the anterior 
chamber cannot be the first cause, for if it were the fluid collecting 
behind the point of exit would keep the anterior chamber deep, as 
is seen in buphthalmos. The alteration in the volume of 
the vitreous can be explained by the behaviour of colloids 
to variations in the solvent. 

Haroip GRIMSDALE. 


(4) vom Hofe, K. (Jena).— Hypotony in so-called primary 
glaucoma. (Hypotonie beim Sog. primaren Glaukom). 
Arch. f. Augenheilk., Bd. XCIX, July, 1928. 


(4) In all the theories of glaucoma the dysfunction of the 
vascular system is a common factor. The tension of the healthy 
eye shows practically no departure from the normal under most 
conditions and the influence of the usual miotics on it is almost nil 
aS measured by the tonometer. The occurrence of hypotony in 
advanced simple glaucoma is known. vom Hofe records cases of 
acute glaucoma and one-sided simple glaucoma with no signs of 
the disease in the fellow-eye in which miotics reduced the tension 
considerably below normal, especially in the unaffected eye. All 
this inclines him to the view that in cases of unilateral glaucoma, if 
miotics produce hypotony in the apparently healthy fellow eye, a 
certain predisposition of the eye to glaucoma may be suspected. 


D. V. Giri. 


(5) Green, A. S., L. D. and M. I. (San Francisco).—Glaucoma. 
Factors underlying success in trephining. Arch. of Ophthal., 
March, 1930. 

(5) The Green brothers started an investigation in 1927 to 
determine which of the operations for glaucoma gave the best 
results, the cases studied dating back to 1911. The results were 
slightly in favour of trephining and curiously enough were better 
during the earlier than during the later years of their practice. 
Examination of records and patients revealed that the successful 
cases were those which had a small peripheral iridectomy, while an 
iridotomy was found to give just as good results as an iridectomy. 
The following technique has been worked out and found to give 
good results. ‘*‘ A 1°5 mm. trephine is generally the best size and 
it should be superlatively sharp.’’ The ordinary procedure is 
followed up to the point where the cornea is split but the trephine 
is placed so that it leans to the scleral rather than to the corneal side 
so that the disc is hinged at the limbus. The moment the iris 
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prolapses into the trephine opening, the iridectomy or iridotomy is 
to be performed without allowing the prolapse to increase and with- 
out taking hold of the iris by forceps. All that is necessary is to 
snip the iris at the scleral side. The disc should not be removed 
until the iris has resumed its position in the anterior chamber. As 
a rule this happens after iridectomy without further manipulation, 
if not, the eyeball may be gently massaged under the lid. The 
conjunctiva is closed with a water-tight suture and after-treatment 


follows the usual lines. 
F. A. W -N. 


(6) Greenwood, Allen (Boston). Combined iridencleisis and 

* sclerotomy for chronic glaucoma. Amer. Jl. of Ophthal., 

April, 1930. 

(6) Greenwood considers that while trephining is the best 
operation for chronic glaucoma, better results are obtained in 
congestive glaucoma by the following procedure, particularly in 
old patients with a shallow anterior chamber. A conjunctival flap 
is made as for trephining but the cornea is not split. A small 
narrow-bladed, Graefe knife is then inserted, one millimetre from 
the limbus and two millimetres from the top of the cornea. It is 
carried across the anterior chamber, the counter-puncture being 
made a little further back in the sclera than the puncture, and the 
section completed with the knife turned slightly backward so as to 
make a long lip of scleral tissue. A good bite of this is 
then removed with a Lagrange punch or with special curved 
scissors. The iris is grasped with forceps near the pupillary margin 
and drawn out until the sphincter is well outside the wound, when 
a radial cut is made in the iris extending nearly to the base on each 
side of the forceps. The portion within the grasp of the forceps is 
smoothed out with the black side uppermost and the rest of the 
iris is carefully returned to the anterior chamber, thus leaving a 
narrow tongue of iris between the lips of the wound and lying on 
the sclera. The conjunctiva is united by a continuous suture. 


F. A. W -N. 


(7) Kronfield, Peter Clemens (Vienna).— The intra-ocular tension 
following puncture of the anterior chamber. Arch. of 
Ophthal., February, 1929. 

(7) Kronfield’s experiments were performed on human eyes 
and the aqueous was withdrawn by a fine needle attached to a 
syringe, the needle being introduced obliquely, so as to secure a 
water-tight puncture. It was found that after withdrawal of enough 
aqueous to cause apparent emptying of the anterior chamber, the 
original pressure was reached again in 65 to 75 minutes. In 90 
minutes the pressure was 6 to 8 mm. above the normal, and during 
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the succeeding four hours it came down slowly to normal again. 
Transient disturbances of the cardio-vascular system had a marked 
effect on the behaviour of the intra-ocular pressure after puncture, 
the rise of tension being greater in cases with arterial congestion of 
the eye, and less in cases rendered avascular with epinephrine. 
This is probably because the permeability of the lining cells of the 
capillaries is greater in the presence of vascular congestion. Hagen 
has stated that the anterior chamber of a normal eye is restored to 
its full depth four minutes after puncture, but the author cannot 
confirm this observation. By withdrawal of aqueous at various 
times after the first puncture, he found that 20 minutes after the 
first puncture, the anterior chamber contained only 50 to 60 per 
cent. of its original volume. Magitot considers that the intra- 
ocular tension is not due to the aqueous humour, but the following 
experiment by the author contradicts this. The eye used was one 
which had normal vision but was to be removed on account of a 
sarcoma of the choroid. The needle of a Wessely manometer was 
inserted into the anterior chamber and the intra-ocular tension 
measured for 15 minutes. The puncture needle was then intro- 
duced and portions of aqueous removed until the anterior chamber 
was almost empty and the pupil had begun to contract. The tension 
was now — 5 mm. Hg owing to the cornea and sclera being too 
rigid to collapse. Within 30 minutes the tension had risen to 
+ 5mm. Hg. It was found by experimental reintroduction of 
aqueous after the puncture that approximately 165 c.mm. of 
aqueous were required to bring the tension up to + 5 mm. Hg. 
The author deduces therefore that this amount of aqueous should 
be found in the anterior chamber 30 minutes after puncture, a 
figure which was confirmed by experiment, the actual amounts in 
three observations being 160, 165, and 180 c.mm. The refilling of 
the anterior chamber can thus be accomplished without any 


contribution from the vitreous body. 
F. A. W -N. 








IV.—MISCELLANEOUS 


(1) Vogt, Alfred (Ziirich).—-Copper and silver accumulated in 
the eye, liver, spleen and kidney as sign of pseudosclerosis. 
(Kupfer and Silber augespeichert in Auge, Leber, 
Milz und Nieren als Symptom der Pseudosclerosis). Klin. 
Monatsbl. f. Augenheilk., Bd. LXXXIII, October-November, 
1929. 

(1) In the April number of the same periodical Vogt summar- 
ized his investigation into the cause of the pigment ring in pseudo- 
sclerosis as under: 
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‘“* Under the slit-lamp microscope the pigment ring in pseudo- 
sclerosis shows characteristic appearances of colour which range 
from brown and yellow to green and ultramarine blue and corres- 
pond exactly with those produced in the cornea by silver protein 
solutions (Silbereiweisslosiingen) incorporated into it. Further, 
the latter show a tendency to diffuse in the vicinity of Descemet’s 
membrane. These appearances of colour are of so typical a nature 
that it may be concluded that the pigment of pseudosclerosis is 
identical with silver compounds incorporated in the cornea. 

Not only clinically but also chemically the pigment of 
Descemet’s membrane can be recognized as due to silver. Rumpel, 
Séldner and Weinland have already demonstrated this as regards 
pigmentation of internal organs. 

The copper cataract noted in pseudosclerosis by Siemerling, 
Oloff, Vogt and Jess is to be associated with large accumulations 
of copper found in the liver by Rumpel and Séldner.”’ 

Since then the patient, Elise U., discussed in extenso in the 
above contribution, died at the age of 61 in the Medical Clinic and 
Vogt had the liver and kidney of the patient examined chemically 
with the result that the liver was found to contain the enormous 
quantity of 29 mg. copper per 100 g. liver and 1°2 mg. silver per 
100 g. liver, 10 mg. silver and 1°7 mg. copper per 100 g. kidney. 

This is a triumph for slit-lamp microscopy but for which in the 
case of Elise U. the liver and kidney would not have been tested 


for copper and silver and the only instance in medicine of this 
unique clinical picture would have remained undiscovered. Vogt 
found copper in the lens and silver in the cornea in the same case. 


D. V. Giri. 


(2) Monjukova, N. K., Fradkin, M. J., and Heyfetz, M. J. 
(Moscow).—The reticulo-endothelial system and the eye. 
(Das reticulo-endotheliale System und das Auge.) Klin. 
Monatsbl: f. Augenheilk.. Bd. XXXIII, October-November, 
1929. 


(2) This system is constituted by Kupfer’s cells of the liver 
(Kupferschen Zellen der Leber), the endothelium and reticular 
cells of the spleen, bone-marrow and the lymphatic nodes, the 
endothelium of the adrenals, and the less fixed and mobile cells of 
the body at present known as tissue histiocytes and blood histio- 
cytes. To belong to this system the cell must be not only phago- 
cytic but also metabolic in function. 

Lately, the importance of the R.E.S. (reticulo-endothelial- 
system) has aroused extraordinary interest. Experiments show 
that the anti-bodies constitute a product of the internal secretory 
activity of the R.E.S. Determination of the functional capacity of 
the R.E.S. gives a measure of the powers of defence of the body, 
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enables one to follow the fight of the body against infection, to 
know beforehand its probable termination, and forms a criterion 
for intervention. The R.E.S. has the property of taking up 
negatively laden colloids introduced into the blood. Congo-red is 
such a colloid capable of great dispersion and absolutely harm- 
less to the body. 

The normal Congo-red index for human blood has been found 
to be 50—70 per cent. (For the details of the test the reader is 
referred to the original.) According to Monjukova, Fradkin 
and Heyfetz an index of over 75 indicates a depression 
of function of the R.E.S. They have determined this 
index in a number of diseases of the eye and tabulated 
their findings. Depression of function of the R. E. S. in four 
cases of tuberculous uveitis, three of sympathetic ophthalmitis, 
one of von Hippel’s disease, one of buphthalmos and one of 
traumatic irido-cyclitis was noted. One case of interstitial keratitis 
showed a scarcely appreciable depression. 

The authors lay special stress on their finding in sympathetic 
ophthalmitis. Latterly, Guillery has worked out experimentally the 
connection between tuberculous intoxication and sympathetic 
ophthalmitis. The authors foresee the possibility of deriving 
practical guidance from the functional testing of the R.E.S. for 
pre-diagnosing a brewing sympathetic ophthalmitis and as to 
whether or not and when to enucleate an eye. 

They also draw our attention to the influence of the R.E.S. on 
transplants such as those of the cornea and on protein therapy so 


often employed in ophthalmology. 
D. V. Girl. 








BOOK NOTICE 


Opticks. By SiR ISAAC NEWTON. Reprinted from the Fourth 
Edition, with a foreword by Prof. Albert Einstein, and an 
introduction by Professor E. T. Whitaker, F.R.S. London: 
G. Bell & Sons, Ltd. 1931. Price, 6s. 


Newton’s classical experiment of producing the spectrum of sun- 
light with a glass prism was first published in the Philosophical 
Transactions of the Royal Society in 1672. His deduction that 
“to the same degree of refrangibility ever belongs the same colour, 
and the same colour ever belongs the same degree of refrangibility” 
was vehemently criticised by Hooke. Newton’s dislike of con- 
troversy nearly led him “to be no farther solicitous about matters 
of philosophy.” Fortunately, however, his scientific curiosity 
could not be abated, and we know that the first manuscript of a 
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large work on Optics was accidentally burnt in 1692. It may have 
been that the death of Hooke in 1703 led to the publication of the 
rewritten work in 1704. Other editions, containing additional 
** Queries’ appeared in 1717, 1721 and 1730; the last “ corrected 
by the author’s own hand ”’ is the text of the present reprint. 

Newton’s “ Opticks”’ is, of course, the greatest work on optics 
ever written, but probably few even of those who have made a 
special study of the subject have read it. Its diction and its partial 
supersession by the wave-theory of light have led to its neglect. 
The advent of quantum mechanics have resuscitated the corpus- 
cular theory and the confirmation of Einstein’s physical predictions 
on the basis of the relativity theory have provided fresh evidence 
in its favour. 

There are quite other grounds on which to urge the study of this 
book. It is written in such a naive, attractive and logical fashion 
that every page reveals the exact working of the author’s mind in a 
manner which it would be difficult to parallel in any other scientific 
book. It is, in fact, difficult for any one who has read it to agree 
with the statement in Prof. Einstein’s rather florid foreword, that 
““Nature to him was an open book, whose letters he could read 
without effort.”” On the contrary, it proves intense application and 
a laborious dragging forth of Nature’s secrets into the. light of day. 

Though written two hundred years ago this book laid the 
foundations of every branch of optics—the spectrum, the rainbow, 
the colours of thin films, the polarisation of light, and the theory of 
light. Newton’s observations on colour mixture led to Young’s 
theory of colour vision. Newton’s observations on the colours of 
thin films led to Young’s work. on interference, thence to the 
interferometer, thence to the Michelson-Morley experiment, and so 
finally to Einstein’s theory. It is.a matter of congratulation that 
this great work has been made generally available in a book so 
admirably printed and?at so moderate a cost. 








NOTES 


Mr. B. W. RyCROFT has been appointed Hon. 
Appointment Ophthalmic Surgeon to the East Ham 
Memorial Hospital. 
* * * * 


. PROF. VAN DER HOEVE has been invited by 
Bowman Lecture, 1932 the Council of the Ophthalmological Society 
of the United Kingdom to give the Bowman 

Lecture at the Congress in 1932, and has accepted the invitation. 
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IN order that the most recent views of readers 

Enquiry of the British Journal of Ophthalmology may 

be recorded in the rapport of the forthcoming 

International Congress of Ophthalmology, Dr. Henri Lagrange will 

be glad of any answers to the following question : ‘‘On what clinical 

signs and laboratory findings can the diagnosis of tuberculous irido- 
cyclitis be based ?” 

Answers will be published in the Bulletin de l’ Hopital St. Michel, 

and may be addressed to: Dr. Henri Lagrange, 5, Avenue Daniel 


Lesuer, Paris. 
* * * * 


In the table in Col. Ransom Pickard’s paper 

Corrigendum on “‘Glaucoma and Low Tension Disc Cup 
Enlargements,” page 329, para. 3, 18°25 in the 

average for whole group, should be placed in the percentage column. 








FUTURE ARRANGEMENTS 


1931 
July 8-11.—Oxford Ophthalmological Congress, at Oxford. 
July 22-24.—Annual Meeting, British Medical Association, at 
Eastbourne. 
October 6.—Midland Ophthalmological Society, at Birmingham. 
December 1.—Midland Ophthalmological Society, at Birmingham. 
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American Journal of Ophthalmology. May, 1937. 


BEDELL. Angiomatosis retinae. 

FERRER. Diffuse hyperostosis of the sphenoid with great enlargement of the 
anterior clinoid processes: ocular manifestations. 

CHANCE. Monochromatic vision. 

KECKICH. Large retention cyst of the eyelid. 

KuHN. Angioma of the nerve head. 

Brown. Gonin’s cautery puncture for detached retina. 

CUSHMAN. Pathogenesis of tuberculous ocular manifestations. 

LEMOINE. Ocular tuberculosis. 


Archives d’Ophtalmologie. May, 1937. 


WEEKERS. Experimental ophthalmotonic reactions produced by orbital injection 
of various substances. 

BICHELONNE. Astigmatism in oblique vision through correcting glasses. 

ALEXIADEs. A case of primary sarcoma of the caruncle and pitca semtlunarts. 

KELLER. Conjunctivitis in Indo-China. 

CoprEz. A new arrangement for ophthalmic applications of medical diathermy. 

BETTREMIEUX. Non-perforating pericorneal sclerectomy. 

WitxiiaM Nicati (1850-1931). 
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Klinische Monatsblatter fiir Augenheilkunde. April, 1931. 


L6HLEIN. On the club-shaped papilla with hyaline bodies. 

SCHEERER. Telangiectatic granuloma of the region of the caruncle and the 
interior of the lacrimal sac. 

Poos. Clinical observations on Soemmering’s lens swelling in myopic eyes after 
Fukala’s operation. 

MULLER. Copper staining of both eyes after intra-ocular brass splinter with 
coincident disappearance of calcareous changes. “we 

GOLDFEDER. A new way to avoid the occurrence of eventual lid deformities by 
simple tarsal suture. : 

AULAMO. Experimental researches in the effect of X-rays on the rabbit's eye. 

BviaTtT. Paralysis of accommodation and disturbance of pupil reactions in lead 
poisoning. 

PETROVIC and TSCHEMOLOssow. On the question of the occurrence of rhythmic 
angiospasm in the region of the eye muscle nuclei. 

ZUR NEDDEN. Detachment of the retina following injury. 

VoctT. Note on the paper: Does ultra-violet light play a part in the production 
of glass blowers’ cataract ? 


Zeitschrift far Augenheilkunde. May, 1937. 


MEISNER. The position of ocular tuberculosis in relation to general human tuber- 
culosis. 

DANIELS. On the question of sympathetic ophthalmitis in choroidal sarcoma. 

JAENSCH. Circumscribed depression of the optic disc without ophthalmoscopic 
findings. 

JAHNKE. Histological findings in glaucoma and facial naevus flammeus on the 
same side. 

LuEB. On occupational injury to the eye from hot soup. 


Archivio di Ottalmologia. March, 1937. 


Rossi. Familial macular degeneration associated with calcification of the dura 
and the epiphysis. 

MaRGOTTA. Clinical research on a case of typical coloboma of the iris, the 
choroid and the entrance of the optic nerve. 


Bollettino d’Oculistica. April, 1937. 


CATTANEO. Changes in the vitreous in myopia. 

BELLAVIA. On the syndrome of the sphenoidal fissure. 

PANICO. Variations in Rayleigh’s equation. 

ANTONIBON. Contribution to the study of the treatment of corneal disturbances 
with calcium. 

TALLEI. On the importance of the biomicroscopical examination in cases of 
ocular injury. 

SacHs. How one can alleviate the disturbances of reading in cases of hemianopia ? 


Revista Oto-Neuro-Oftalmologica. January-February, 1931. 


GIRAUDI. The syndrome of tumours at the apex of the temporal lobe. 
Triossi. A case of gigantic mucocele of the frontal sinus. 


Archivos de Oftalmologia Hispano-Americanos. May, 1931. 


CASTROVIEJO. Epibulbar naevocarcinoma with extensive invasion of the cornea. 

CILLERUELO. My. needle for suturing the mucuos membrane in dacryo-cysto- 
rhinostomy. 

NICOLICH. What one should not forget in ocular antisepsis. 

ENRIQUEZ. A harmless procedure to reinforce the action of our collyria. 





